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Leading Features in this Issue 


Dr. John A. Brashear’ s Presidential Address 


During his term as president, Dr. Brashear traveled many thousands of miles 
(12,500 since September 1) for the purpose of meeting members. His lectures hav 
delighted scores of audiences and his Presidential Address given at the Annual Meeting 
and published in this number of The Journal was listened to by the largest audience 


which ever attended the opening session of one of our Annual Meetings. 


Annual Meeting Papers 


Significant of the papers presented at the Annual Meeting is the fact that thei 
authors are from every section of the country and they write with authority on thei 


special subjects. The authors of the papers published in this issue and their topics are: 
F. W. Dean, mill engineer and architect, Bost Member of the Society since 1883. G 
chief causes of boiler explosions and met! 


Paul A. Bancel, associated with the Geo. H. Gibson ¢ in New York City. Describes | 
elaborate experiments in water-tube b 


Robert Cramer, engineer and designer, Motor Engineering Co., Chicag 
steam pressures 


Geo. H. Gibson, head of Geo. H. Gibson Co., consulting engineers, New York City. Wit! 
Paul A. Bancel, discusses high vacuum surface condenser performance 

A. L. Menzin, efficiency engineer, Philadelp| Develops and applies formulae for « 
culating chimneys on gas basis. 

Mark A. Replogle, consulting engineer, Akron, Ohio. Describes a new turbine discharge 


accelerator at Henry Ford farms 


Botler Code Interpretations 


The Boiler Code is one of the greatest and most far-reaching of any report ever 

drafted by a committee of a society. The Code was issued over the signatures of twenty- 

four experts representing every pbc “4 Ji. tui boiler practice, and this body has been 

continued as a committee to interpret the Code when occasion requires. Forty-three 

rulings, and interpretations, of the utmost importance to engineers, are published in 
this number of The Journal. 


——— 











THE SPRING MEETING, APRIL 11-14 


MPORTANT NOTICE, In view of the early date of the Spring Meeting it is necessary for papers to 
/ be in the hands of the Secretary by February 10 to insure their consideration for that meeting. On account 

of the time required for all the members of the Committee on Meetings to read the papers submitted, and 
because of the insistence of the membership that the accepted papers be printed and distributed well in ad- 


vance of the meeting, any papers received after the date mentioned are liable to be held ove r for a late r meeting. 


Are You Going to New Orleans 


The Spring Meeting will be held in New Orleans, be- Arrive Atlanta 5.00 p.m. Sunday 
ginning Tuesday, April 11 and ending Friday, April 14, Leave Atlanta 5.00 p.m. Monday 
Arrive New Orleans 7.50 a.m Tuesday 


1916. This date is six weeks earlier than usual and it 
is urged that all who expect to attend or who will offer 


ROUTE NO. 3, BY BOAT 
papers should make early arrangements. 


at : ‘ , ; Five days are required for the trip between New York and Ne 
The following schedules for transportation to New ,) ’ , lies ’ 
rieans 
Orleans are offered in order that the membership may 
. . Leave New York (via So. Pac. S. S. Line Wednesday, April 5 
have an opportunity to express a preference. If 100 or 
; : : 2 Arrive New Orleans Monday 

more will go in one party a special train may be secured Returning, 
and a schedule arranged to suit the party, stopping at Leave New Orleans etumies 
Mammoth Cave, or other points of interest. Transpor- Arrive New York .. Thursday 


tation may be either by train or boat; or one way by 


train and one way by boat. BER BAER... RATES 





Round trip fare.......... pia w ee kane $75.00 
ee 

ROUTE NO. 1, ViA CINCINNATI AND BIRMINGHAM This includes steamship both ways or railroad going 
Members from the East and West would join forces at Cincinnati, and steamship returning or vice versa, and includes 
Sunday, April 9 meals and berth on steamer. This provides also for 
(a) ViaL.&N. (0) ViaQ. &C. those who start from an inland city, as Cincinnati, 
Leave Cincinnati........ 6.15 p.m. 8.00 p.m. Sunday going by rail to New Orleans, returning by steamer to 
Arrive Birmingham...... 8.52 a.m. 10.20 a.m. Monday New York and thence by rail to Cincinnati. For 
Leave Birmingham eee 3.55 p.m. 10.35 p.m. Monday parties of 10 or more going on one ticket by rail, and 

Arrive New Orleans..... 7.15 a.m. 9.40 a.m. Tuesday 


returning by steamer the round trip is $70.19. 
Round trip by rail, New York to New Orleans, $56.30. 
Pullman Fares: New York to New Orleans, $8.00 
ROUTE NO. 2, VIA WASHINGTON AND ATLANTA lower berth; $6.40 upper berth. 


(c) A third schedule would be to leave Cincinnati at 8.00 a.m. 
on Sunday, which would give one full day of 24 hours in Birmingham . 


A stop of 24 hours can be arranged at Atlanta by starting on 


Saturday, as per the following schedule: RETURN BLANK 


Will members kindly indicate their choice of routes 


Leave New York (via Penn).............. 4.35 p.m. Saturday ; : 
Arrive Washington ...... vececeees 10.25 p.m. on the attached blank and return it as early as possible 
Leave Washington (via Southe m)......... 10.45p.m. to assist in making definite arrangements. 


The American Society of Mechanical Engineers, 
29 West 39th Street, New York N. Y. . 


I expect to attend the Spring Meeting of the Society to be held in New Orleans 
April 11-14, and my choice of routes is as follows: 


Rail 
Boat 
Rail 
Boat 





paadeuseepawe Returning by 


Second Choice—Route No........... Returning by , 








NEW MEMBERS 


EREAFTER there will be published each month a summary giving data re 

garding the current ballot for new members, as to the type of positions held, 

the average age of those being considered by the Council for each grade, and the number 
who are college graduates. 


Beginning with the Fcbruary issue a list will be published of those new members 
who qualify each month, so that hereafter it will not be necessary for the members 
to wait until the new Year Book is published for information regarding those who 
have been added to the Society’s rolls during the year. 


This additional information will undoubtedly be of particular interest to the 
membership and testify to the excellent character and high standing of those joining 
the Society under the present strict requirements. 


The following tabulation shows the high standing of the applicants recommended 
to the Council by the Membership Committee for election in December and January: 


AVERAGE AGE OF APPLICANTS 


December January 
Members $1 years 38 years 
Associates , — ™ +9 
Associate-Members ; . 38 = $1 
Junior 24 * 23 


~* 


POSITIONS HELD BY APPLICANTS 


December January 


Presidents . ia = 2 3 
Vice Presidents and Asst. Vice Presidents 2 5 
Secretaries and Treasurers - 2 2 
Managers and Assistant Managers 5 7 
Consulting Engineers. . 4 5 
Mechanical Engineers. . 41 7 
Engineering Specialists. 8 16 


Designers and Draftsmen. . 
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Investigators and Statisticians 3 4 
Superintendents and Asst. Superintendents 14 11 
Foremen and Assistant Foremen 2 } 
Inspectors 4 4 
Instructors......... , 4 4 
Technical Graduates and Miscellaneous 11 8 

112 116 

New applications received in December. 1915, are posted on page 65. 

Total Membership of the Society, January 3, 1916. . ... 6931 
New Members added in the year 1915 Pe ; 926 
Members lost in the year 1915.... : 137 


Net gain in members during 1915............ | 789 








COMING MEETINGS OF THE SOCIETY 


January 5, Buffalo, N. Y. Subject: The History of Iron, by 
Dr. J. A. Mathews, Mem. Am. Soc. M. E.,. of the Halcomb Steel 
Company. 

January 11, New York, N. Y. Subject: Standardizaticn of 
Power Plant Operating Costs, by Walter N. Polakov, Mem. Am. 
Soc. M. E. 

January 19, St. Louis, Mo. Subject: Certain Phases of Scientific 
Management in Machine Shops, by Carl G. Barth. This will be a 
joint meeting under the auspices of The American Society of Mech- 
anical Engineers. 

January 20, St. Paul, Minn. Annual Banquet and Dance. 

January’ 20, Buffalo, N. Y. Subject: Electric Railway Sig- 
nalling, by Henry M. Sperry, of the General Electric Railway Co. 

January 26, Providence, R. I. Subject: The Work of Under- 
writers’ Laboratories in Fire Prevention, by Franklin H. Went- 
worth, Secretary of the National Fire Protection Association of 
Boston. The lecture which will be illustrated by motion pictures, 
will be held in the Engineering Building of Brown University at 
8 p. m. 

February, Worcester, Mass. The address will be given by Dr. 
Hollis. The date and subject of the meeting will be announced 
later. 

February 2, Buffalo, N. Y. Subject: Public Service, by Morris 
L. Cooke, Mem. Am. Soc. M. E., Director of Public Works, in Phila- 
delphia. 


THE SPRING MEETING 


April 11-14, New Orleans, La. Spring Meeting of The American 
Society of Mechanical Engineers. 


—_— 3 re 
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ANNUAL 


CJ HE 36th Annual Meeting held in New York, Decembe: 
Of the thirty papers 
seven by Local Sections, indicating the wide partve ipal on of the membe rship. 


Number 1 


MEETING 


P-10),. had the larae sf registration of any on 
and re po ts p esel ted. fou tee i were contributed by 
At the 


opening sé ssion, Dr. John A. Brashear’s audience filled the large auditorium of the Engineering Societies 


Building, and this interest was sustained throughout. 


tatiie 
Abst acts of a po tion of the pape 


IN ITS RELATION TO 
ENGINEERING 


Presidential Address 


SCIENCE 


BY DR. JOHN A. BRASHEAR, PITTSBURGH, PA 


e early history of engineering in at least three of its 
plases,—namely, civil, mining and mechanical,—has much 

terest to the technieal student of to-day, and we of tl 
I ntieth century would be false to our convictions did we not 
give our mead of praise to the pioneers who have left in evi 
dence some of the monuments of their labors which stand al 


est unlmMpaire d atter the ravages of many centuries 

Some of the members of our Society had the pleasure of 
visiting the Panama-Pacifie Exposition and participating in 
the celebration of the completion of the Panama Canal. It 
that 


ago the possibility of building a canal to connect the 


was a great event, but we should not forget many cen- 


turies 
Mediterranean and the Red Sea was seriously discussed by 
the engineers of that day. The project was considered im 


practical because it was suggested that there was a difference 


of level of over thirty-two feet between the two bodies of 
water, although the great mathematician La Place insisted that 
this could not be possible, since by the law of gravity there 
could be no difference in the mean level of large bodies of 
water on the earth. 

the fear of flooding 


that it was 


Egypt with the waters of the Red Sea which prevented Darius 


Greek historians tell us 
from undertaking the canal project, yet this canal was suc 
cesstully constructed centuries after the time of Darius. 

The pyramid builders were certainly engineers of no mean 
type. The handling of those massive stones, many of them 
weighing as much as thirty tons, their transportation and the 
placing of them in position, were problems that would con- 
cern the engineers of to-day. As a matter of minor interest, 
it seems almost certain that hollow diamond drills were used 


at this early period. 


Presented at the Annual Meeting of THe AMERICAN SOCIETY OF ME 
CHANICAL ENGINEERS, New York, December 1915. Pamphlet copies 


may be obtained; price 5 cents to members; 10 cents to non-members. 





from the fourteen Local Sections and plans 


and an account of the meeting appea 


Enthusiastic conte held by rep CSE N- 


laid for q eate 


ence were 


were development of the Societ & 


on this 18: ue, 


personal acquaintance with the as 


; 


I ad the pleasure vl 


tronomer Piazzi Smyth, who made a critical study of one 
e great pvramids ol Egypt; and while I cannot agree with 


his dictum that the base of the pyramid is the divine standard 


of measurement, I could not help being deeply impressed wi 


his views of the engineering problems that were mastered in 


the erection of these wonderful structures. 


[ cannot refrain from mentioning a piece of engineering 


ork of later date, namely the building of that splendid high- 


vav. the Via Appia. While the time element 1 its construc 
tion would be inexcusable in modern road building, and al- 

ouyg it was probably never subjected to a tithe « the use 
and abuse of modern highways, the fact that it was in pertect 
repair nearly six hundred years after it was finished speaks 


r the character of the 


volumes fi engineering work done upor 


it. Three bridges and a small portion of the roadway still r 
main after the lapse of twenty-two centuries. 

Roman engineers built more than torty thousand miles of 
such roadways through and out from the Roman provinces, 


and it is recorded that the water supply of the 


empire at the 
beginning of the Christian era would suffice for a population 
of seven million people. The aqueducts of Rome are consid 
ered among her grandest engineering works. 

It would be impossible and, indeed, out of place to enumer 
ate the achievements of the past in the many lines of civil, 
mechanical engineering. My purpose in men 


mining and 


tioning some of the work of our ancient brethren is to note 
the facts that what they constructed was largely upon an em 
and that, nevertheless, their factors of safety 
of the date 


which, for want of a better name, may be styled scientific em- 


pirical basis; 


were amply large. In many blunders of later 


piricism, “safety first” has unfortunately not always been 
the slogan. 
In an admirable address given before the British Associa 


Hawkshaw 


tells us that when knowledge in its higher branches was con- 


tion of Seience some forty years Sir John 


ago, 
fined to the few, those who possessed it were called upon to 
perform various services for the community to which they be- 
longed, and that mathematicians, astronomers, painters, sculp 


tors and priests performed duties which now pertain to the 
professions of the architect and engineer. 








~ 


Thus while it is true that the methods which were followed 
up to, let us say for safety three centuries ago, were largely 
empirical, perhaps we can see in the work of the painters and 
sculptors the why of the beautiful types of architecture from 
which the architects of to-day are unwilling to depart. 

I dare not undertake to mention in extenso the various steps 
in the evolution of scientific research and its correlation with 
engineering problems. I bow my head in reverence to the 
great geometers and mathematicians of the past, men whose 
names are household words to the engineer of to-day, Pythag- 
oras, Euclid, Pascal, Gregory, Ptolemy, Huygens, Descartes, 
Newton, Hamilton, La Place, Napier. Great have been their 
contributions to human knowledge, giving us the key that has 
enabled other master minds to solve some of the mysteries of 
God’s illimitable universe. 

3ut the science of mathematics has many handmaidens for 
probing into the hitherto unsolved problems of this old round 
world. Astronomy, physics, chemistry, and kindred sciences, 
have and ever will have their place in the world’s great work- 
shop, and ever will hold a place of honor in the great field of 
engineering. 

There is not a single problem in modern engineering that can 
not be more readily solved by a knowledge of facts developed 
by scientific study and research, and no man knows this bet- 
ter than the successful engineer of to-day. 

Dr. Maclaurin tells us a story of Matthew Arnold, the apos- 
tle of Sweetness and Light, in which he is made to say, that 
when a candle burns the oxygen and nitrogen of the air com- 
bine with the carbon in the candle to form carbonic acid gas, 
but who cares? The story is told because it suggests an atti- 
tude to science that is far from rare, even amongst people of 
intelligence to-day. He reealls the poetic query of Keats when 
he writes of the rainbow: “ Do not all charms fly at the mere 
touch of philosophy? There was an awful rainbow once in 


heaven, we know her woof and texture. She is given in the 


dull catalogue of common things.” 

“The complaint seems to be that science with its analysis 
robs us of the pleasing sense of awe and mystery, but if you 
dig deep, you will find enough mystery left to satisfy the 
At best, 
science replaces one mystery only by another of grander 


order.” 


keenest vearner after half lights and the obscure. 


Now, leaning for a moment from the purely utilitarian side 
of science, to the esthetic, there comes a joy to the lover of 
the beautiful that cannot be expressed in words, for he sees in 
the color of an American Beauty rose the same light waves 
that tint yonder red star, whose light waves, coming to him 
at the rate of 180,000 miles per second, left it a thousand years 
ago; he listens to the varying bell tone of the swiftly moving 
locomotive and translates it into the motion of stellar worlds, 
whose distances have never before been measured by the most 
refined modern instruments. 

Does the photographie picture of your favorite landscape 
lose any of its beauty when you are told that during an ex- 
posure in your camera of only one-tenth of a second, from 
forty to eighty millions of millions of light waves have ham- 
mered upon your negatives tending to shatter them to pieces 
or change their molecular arrangement ? 

Maclaurin gives a charming illustration to help us better 
understand what it means when a ray of violet light impinges 
on our photographie plate for one-tenth of a second. “ Imag- 
ine you are watching a log floating near the seashore, and 
that it strikes against a pier as it rises and falls with the 
waves, say, once in six seconds. In order to correspond to 
the number of light waves in one-tenth of a second, the log 
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would have to beat against the pier for more than two muil- 
lion years.” 
jut enough for the present of the esthetic side of science, 
though it has beauties in its every phase, whether it be in the 
flower or in the rainbow—whether it be in the structure of 
glass from which the prism is made, or the story it tells of 
But can we connect this sei- 
Why not? 


It is a long way from the sun dial of Ahaz to the Rietler 


clock; a long way from the Pyramid of Cheops to the stately 


yonder far-off stellar universe. 


ence beautiful with our engineering problems? 


steel structure of our great cities; a long way from the eubit 
span and hand-breadth to the standard metre whose value is 
determined in light waves; a long way from the ox-cart with 
its wheels cut from the end of a log to the steam and electric 
locomotive; a long way from the log bridge across the narrow 
streams to the magnificent steel and concrete spans that now 
cross our widest rivers; a long way from the tiny Egyptian 
cedar boat, built without iron, steel or copper, to the majestic 
steel steamships that daily cross the ocean; a long way from 
the smoke balloon of Montgolfier to the dirigible, or the bi 
plane that soars like a bird through our skies; ves, and all 
along the pathway of the evolution of these and other inven 
tions of man are unwritten histories which, if told, would be 


filled with romance and ofttimes with tragedies,—aye, with 
the saerifice of the lives of many of the world’s noblest pio 
neers who have contributed to the treasures of our vast stor 
house of knowledge. 

We can look over time’s vistas and learn that to Aristotle 
we owe the beginning of exact science and research, fostered 


Indeed, Hale 


although his theory of the fixity of the earth was based upon 


by his love of experimentation. records that, 
false premises, he left his impress so deeply upon the islands 
that, after he had 
passed from his labors, there was a gradual separation of the 


and borderlands of the Mediterranean 
investigations in natural science from the speculations of thi 
philosophers, and that true scientific research, in the modern 
sense, developed with remarkable rapidity. 

I have always had the conviction that we give too little 
thought to the pioneers in any line of research, and I have 
often bowed my head in reverence to those who, with the most 
limited means and equipment, by patient, persistent plodding, 
wrested the secrets of nature from their entanglement. 

There has often arisen in my own mind, and no doubt in 
vours, the question: Where shall we draw the line between 
pure and applied science? For myself, | have been unabh 
to find aught but a hazy line of demarkation, and in my long 
life I have known but few men who, in their mathematical re 
searches and ealeulations, could see nothing in the way of ar 
entity before them; indeed, but one great mathematician lias 
told me it was his regret that he could see no picture of a beau 
tiful comet while he was ealeulating its orbit, nor could lv 
form a visual image of the planetary world whose perturba 
tions he was computing by his wonderful mathematical form 
ulae. 

Nor ean I see how pure science and its allies can be rele 
gated to opposite poles. For a time apparently they may 
point in opposite directions, but at each end there lies some 
great truth. One may be a hitherto undiscovered law of na 
ture and the other, let us say, something of an utilitarian char- 
acter, that, material as we may call it, will cause these oppo- 
site poles to eurve toward each other and add to the sum of 
human knowledge, human betterment and happiness. 

Let me illustrate. When the velocity of the propagation of 
light waves was determined by scientifie reasoning and experi- 


mentation of the most refined nature, and successively by 
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Roemer, Bradley, Fizeau, Foucault, and our own Neweomb 
and Michelson, the process of solving the problem remained 
for a long time in the domain of the exact sciences as a mas- 
terpiece of the human mind. 

But who of us dreamed to what an utilitarian purpose these 
hight The genius of a 
Michelson carried them into the workshop, thence to the In 
ternational Weights and 


waves would be made subservient ? 


Bureau of Measures at Sévres, and 
hight 


waves that will remain absolutely unalterable as long as this 


gave us a value for the International metre in terms of 


old world moves in the lumeniferous ether of the universe. 


And so we now know 


that our standard metre, measured in 
terms of the red radiations or wave length of cadmium, equals 
1,966,249.7: and 


15 dee. eent. and 


1,553,163.5; for the green radiation, equals 
for the blue radiation, 2,083,372.1, in air at 
normal atmospheric pressure. 


Michelson tells us that the absolute accuracy ol thes 


lative accuracy, one part 


meas 
ures Is one part in two millions, the re 
in twenty millions. 
Getting nearer the utilitarian service of the scientifie study 
of light 


waves, let me Say that Dr. Anderson of the Johns 
Hopkins University has utilized them in making serews of 
hitherto unheard-of accuracy. Let me quote from a letter re- 


ceived from Dr. Anderson before writting this address: 

In reply to yours of the 4th, I will say that from measure 
ments made by using a Fabry and Perot Interferometer, the 
screws we have made for ruling purposes have the following 
accuracy : 

1. The maximum variation in pitch along the serew did not 


exceed one-ten millionth of an inch. (By piteh, I mean the 


a well-fitting nut three 


average value of the pitch as given by 


or tour inehes long.) 


2. The axis of the serew had a radius of curvature longer 
than 250 miles. 

» ‘ } | 1 

a The axis of each pivot or bearing coincided with the 


axis of the serew to within one 
inch. 


two-hundred thousandth of ar 


These are three important quantities as far as the screw 
self is concerned. 

When the screw is mounted ready for use, it is also impor 
tant that it be prevented from moving endwise or longitudi 
nally when it is rotated. Our mounting, using the flat ruby 
against a spherical steel surface, makes it possible to reduce 
this motion to something less than one millionth of an inch 
Krrors of the magnitude given above can_ be 


easily detected 
with the interterometer. 


Our fellow member, George M. Bond, has given us a most 
valuable compendium of the development ot measures of pre 
‘Standards of 


quote as most interesting, and bearing forcibly upon this part 


eision in his work on Length,” from which | 


ot our topic: 


It is worthy of note that a remedy for the evil complained 
of by master ear builders, that nuts made by some firms or at 
some shops would not screw on bolts made by others, at first 
baffled the ability of the most prominent manutacturers of 
tools of precision in the country, and that to provide an ade 
quate remedy it was necessary to secure the assistance of the 
highest seientifie ability in the country, which was supplied 
through the cooperation of the Professor of Astronomy of the 
oldest and most noted institution of learning in the land. The 
man of science turned his attention from the planets and the 
measurement of distances counted by millions of miles, to lis 
ten to the impreeation, perhaps, of the humble ear-repairer 
lving on his back and swearing because a 5g nut—* a leetle 
small ’—will not serew on a bolt—*a trifle large.” It is a 
striking example of the assistance which science can give in 
conducting the “ practical ” affairs of life. 


Here I wish to pay a tribute to our American engineers 


who have developed instruments tor mechanical measurements 
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to such a high state of precision, which in their turn have been 


interchangeable 


such valuable factors in the development ol 
machinery. I need not dilate upon these interesting topies, 
but I cannot refrain from offering a word of praise to these 
men whose ideals have been of the highest—by 


earnest their 


work we know them. 
ealled a 
through the 


marvelous precision atttained by Rowland, and later by An- 


[ am sure all will be interested in what may be 


paradoxical statement—but is not namely, that 


derson, in the construction of aecurate screws, we have made 


what must be 


considered an utilitarian use of scientifie 


This 


( nabled 


pure 


research. utilitarian use of science has reacted, as it 


were, and the scientific mechanician to produce an 


optical device that rivals, if it does not surpass, the telescope 


in unraveling some of the most profound secrets of the um 
verse. 

I hold in mv hand (shows a diffraction grating a hittie in 
strument called a diffraction grating. On the plane surface 
of this polished plate, made accurate to one-tenth of a light 
wave, or within one tenth of one forty-five thousandths of an 


inch, are ruled more than 45,000 lines between 


which there 1s 
no greater error than one two-millionths of an inch. With this 
delicate piece of apparatus, made possible first by rigorous 


scientific research, second by the skill of the artisan, third by a 


knowledge of and vigorous care to avo 


temperature changes 
and fourth by the accuracy of the mechanism which includes 
the accurate screw mentioned above, the astropnvsicist as been 


able to tell us the 


composition, temperature and distance of 


the stars. It is also possible for the physicist, the chemist, to 


tell us the purity of the material he is called to investigate ; 


indeed, it makes itself 


subservient to many phases of engi 


neering in the domain of metallurgy. And the end is not yet 


Where can we then draw a sharp line of demarkation between 


pure science, and its relation to any and every form of engi 


neering ? 


Twenty-seven vears ago I was the guest of my friend Sir 
James Dewar, the worthy suecessor of Tyndall in the Royal 


Institution of Great Britain. Taking a tiny piece of appa- 
ratus out of the “ holy of holies,” 


he told me it was the father and mother of all the dynamos 


and placing it in my hands, 


and electric lighting systems of that day. 
by Michael Faraday. 
visit, in the domain of 


It was the first lit- 
tle dynamo made What has come to us 
since that the electric developm«e nt 
through scientific investigation and mechanical devices! 
Thirty seven years ago I listened to the 


first faint tele 


phone message over a few miles of wire. On the 24th of Jar 

uary last, through the courtesy of our friend Mr. Carty, chief 
engineer of the American Bell Telephone Company, and Dr. 
Bell, I listened to the voices of Watson and Moore across the 
continent. When this Society was the guest of the officials of 
the Panama-Pacifie Exposition, I was taken to the private of 
fice ot the telephone company in the Exposition building, 
where, through the courtesy of our friend Engineer Carty, I 
not only listened to cheerful words spoken in this eity, but 
heard the sound of breakers as they dashed upon the shore of 
the Atlantie. 

When we made the first little spectroscope to determine the 
moment when the last ounee of carbon had disappeared from 
the Bessemer converter, little did I dream that through sci- 
ence, aided by a delicately accurate instrument, devised by 
friend, Dr. Ellery 
little workshop on the hill,” we would be able to plunge it 


as it were, into a storm on the sun and photograph the burn- 


my good George Hale, and made at “the 


ing hydrogen or any other element in that maelstrom of fire, 


the temperature of which this earth knows no correlative. 








I 


4 SCIENCE IN ITS RELATION 


Here let me add some altruistic words of our good friend 
Dr. Pritchett : 


The last fifty years have seen a greater betterment of the 
theoretical basis of 
history of the world. 


physical science than ever before in the 

This development has been marked by 
a notable stimulation of scientific research, a differentiation 
of seientifie effort, and the creation thereby of a great num- 
ber of special sciences or departments of science. The pos- 
session of a secured theoretical basis and the intellectual quick 
ening which has followed it have resulted in the application 
of seience to the arts and to the industries in such measure as 
the world has never before known. These applications have 
to do with the comfort, health, pleasure and happiness of the 
human race, and affect vitally all the conditions of modern lite. 


As members of this association we may well be proud of 
our Bureau of Standards, organized and brought to its pres 
ent high state of efliciency by our fellow member, Dr. Strat 


ton, and His splendid corps ot associates. This seientitie de 


partment of our Government, concerning as it does almost 
every phase of scientifie research, valuable to the engineer ot 
every calling, has made a record even greater than the Insti 
tute at Charlottenberg and the famous Bureau International 
des Poids et Mesures at Sévres, though they have done sple 
did work for a half century or more. I am certain that every 
member of this association would place a very high value upon 
the seientifie studies of our Bureau of Standards did they 
know how closely they are related to their profession. 
Other scientifie departments of the Government, such as the 
United States Coast and Geodetic Survey and the Smithso- 
nian Institution, have in the past and are continually con- 
tributing to the sum of knowledge that is of value to the en- 
Nor ean 
we pass over the splendid research work of the Carnegie In 


Washington 


gineering profession in some of its many phases. 


stitution at without a tribute of praise for its 
great accomplishments in the past and its present activities 
in the domain of scientific investigation of the highest value 


to engineering and its correlated interests. 


It would be a serious oversight in this paper did I not eal 


attention to what I may name humanitarian engineering in- 
vestigation, based upon a phase of scientific research we would 
probably consider far removed from engineering problems per 
se. I refer to the magnificent, and now classic applied scien 
tific medical research of my dear departed friend, General 
Sternberg, and General Gorgas, who made possible the earry- 
ing out of one of the greatest engineering projects the world 
has ever known. All honor to these good men! 

But | The great, the :llimitable field of truth 


opens up before us; aye, I love to liken it to the “ Widow’s 


must stop. 


Cruse”; take from it as you will, it will never be emptied of 
its priceless treasures. 

And is there not a splendid field opened up to us in the 
endowment of engineering research, now made possible by the 
gift of one of our honored presidents? I have said little of 
specifie lines of investigation in relation to engineering, hav- 
ing given only a few instances to show their close and inti 
mate relationship, and it needs no further words of mine to 
verify the aphorism that “ the field is ripe for the harvest.” 


In closing may I quote from the recent publication by Dr. 
Hale, entitled: 


search: ” 


** National Academies and the Progress of Re- 
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But the average man of business is much better able to ap- 
preciate the value of research directly applied to the improve- 
ment of manutactures than to comprehend the more tunda- 
mental importance of pure science. We must show how the 
investigations of Faraday, pursued for the pure love of truth 
and apparently of no commercial value, nevertheless, laid the 
foundations of electrical engineering. If we can disseminate 
such knowledge, which is capable of the easiest demonstration 
and the most striking illustration, we can multiply the friends 
of pure science and secure new and larger endowments for 
pliysies, chemistry and other fundamental subjects. 


Dr. Hale’s valuable brochure can be found in our library 


and is worthy of our careful study. Here we have a striking 


note ot the value of scientific research, and a touch of its 
itilitarian value, but after all is said, a knowledge of the tru 
and beautiful, whatever its bearing may be, stands tor humat 
progress, human betterment and human happiness. 

May I also quote from a letter received from the same gt 


tleman by the donor of our research tund: 


[ am delighted that you, with a thorough knowledge of the 
situation, agree with me in thinking that the time has com 
tor much closer cooperation between engineers and men olf 
Previously I have not been able to judge the matter 
from the standpoint of the engineer, but it was plain to m« 


sScCLlence, 


that the separation between pure and applied science, whic! 
seems to have been increasing, must be harmful to both. The 
man of science is liable to underestimate the importance ot 
practical applications of his subject, while the engineer is in 
danger of forgetting that if research were conducted only in 
the hope of seeuring profitable ends, most, if not all, of thi 
ereat discoveries which lie at the very foundation of both pur 
and applied science, would never be made. 

Thus every effort should be made to encourage and develop 
research in both pure and applied science, for neither can be 
neglected without The dual nature of this 
problem is thus perfectly evident. Sound strategy requires 
that the attack be made simultaneously from both sides, sine 
in this way all difficulties can be overcome far more quickly 
than by two successive attempts. 


loss to the other. 


These difficulties are likely to be due mainly to the 
vative tendencies of both engineers and men ot 
establishing your research fund you have provided means to 
obviate the chief practical hindrances on the engineering side, 
where the way has always been paved by the successful re- 
search of the General Electrie Company and various other 
large corporations. It now remains to accomplish an equally 
important advance on the side of pure science. 


eonser 


science, By 


Dr. Hale is very anxious that there shall be a closer relation 
shup with the National Academy oft Sciences, and | think I ea 
say without hesitation that it will be a wise move upon thie 
part of all engineering societies to appoint a special committe: 
to act in conjunction with the Academy toward this most dé 
sirable affiliation. 

In my desire to be brief, | have retrained from going into 
the many, very many fields where pure science may take the 
hand of fellowship of the engineer, and now that there has 
come to us a grand opportunity, fostered by the splendid re 
search fund placed in our keeping, may we look forward with 
hope to the day when science and engineering will join hands 


for the betterment of our loved profession. 


“ To-day we are learning but single notes, to-morrow we will 
blend them into chords, the hour will chime when all humanity 
shall know the law of harmony—when every note in every 
chord shall find its part in the sublime oratorio of the universal 


life.” 
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DESIGN OF FIRE TUBE BOILERS AND 
STEAM DRUMS 


BY F. W. DEAN, BOSTON, MASS. 


Member of the Society 


AS is now generally understood, the most prolifie cause of 
explosions of fire tube boilers has been lap longitudinal 
joints, and the use of butt joints with inside and outside cover- 
ing plates has, so far, prevented such explosions. The lap 
joint makes the boiler non-circular at and in the Viemity of 
the joint; and when pressure is apphed the plate, in its effort 
to become circular, bends somewhat, and on the reduction or 
removal of pressure, it tends to return to its original form. 
The frequent repetition of these actions causes the plate to 
crack and finally to become too weak to stand the stress caused 
by the working pressure. Boiler plates with lap joints have 
often cracked entirely through for a greater or less distance, 
and the eseape of steam has given warning in time to prevent 
an explosion. ; 


THE DESIGN OF BUTT JOINTS 


The joint which has a narrow butt strap on one side of the 


shell and a wide one on the other is one-sided, and its center 
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of resistance does not coincide with the center of pull of the 


shell plate. That part of the wide strap which extends beyo 


the narrow one is riveted to the shell, and this outer part o! 
the joint is a lap joint with its peculiar defects. The rivets 
in this part of the joint are overhung and in service tend to 
tip over and bend the joint. This is only another way of stat 
ng that the jomt is a non-central resisting device, and m 
cause the plate in and near the joint to bend when the boiler 
is subjected to pressure. Fig. 1 shows how this bending or 
curs when such a joint is tested to destruction, this being the 
result of several actual tests. 


In order to prevent a joint from bending, a butt joint wit! 


straps of the same width and with all rivets in double shear 


should be used, as is always done in Europe. The center of 
resistance of such a joint coincides with the center of pull 

the shell. The joimt when tested to destruction remains 
straight, without bending; and by 


ts use the only probable 
cause of boiler explosions so far as the design of the joint is 
concerned is eliminated. There are various designs of such 
joints ranging from the simplest joint with double covering 
plates of equal widths, to the joints shown in Figs. 2 and 3. 

Fig. 2 illustrates a design which is used largely in marine 
practice in this country and abroad and which has a theo 
retical efficiency of about 85 per cent. Fig. 3 shows a more 
efficient joint, having a theoretical efficiency of from 92 to 94 
per cent. In the joint in Fig. 3 the outer strap is cut away 
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between the rivets in order that it may stand caulking; the 
high elliciency is secured DY the wide piteh ot the outer rows 
ol rivets, 


BRACES 


Boiler head braces of the crow foot or similar types are 
isually designed so thin that they bend in service where the 
foot joins the rod, and are likely to break finally at this point 
This detail should be made stiffer than is commonly done 


Through rods above the tubes ot horizontal return tu 


hone rs should be supported so thet thev ceannot Iprate, 


ind 
the supports should be stiff enough to prevent movement 1 
any direction, instead of merely supporting the weight lf 
anv braces are used below the t ibes, through or head-to-head 


braces, rather than braces riveted to the shell, should be em 


ploved Such braces should not. however, pass through the 
back head on account of the nuts ben yr in contact with the 
hire, The rods should be secured to al les iveted to thie hac! 


head but separated from it 2 to 4 in. by ferrules around the 


rivets, in order to permit the removal of dirt between the 


gles and the head. 


Althoug! not related to Saltety, if = best not to have the rods 
above the tubes pass through the bas k head. because the nuts 
ntertere wit an ethment method ot covering the back co 
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nection with fire brick. There are arious Wavs whi 
uls cal be avoided, a id Fig. } shows methods ol Stavineg 
hoth above and below the tubes | the former case diagonal 


braces are ised for staying the upper parts of the tube plates 
in order to give more room for inspection, and the heads are 
stiffened by riveting o1 thick plates In England plate gusset 
Stavs are preferred to through rods or diago al stavs, but 
this cow try they are seldom used There 1s, owever, ho 
reason to doubt their eflicieney, although ar Vy head stay at 
tached to the shell tends to bend the latter and throw it out 
ot equilibrium. Nevertheless I have ever heard of a rupture 


coming from this cause. 
RIVET HOLES AND RIVE’ 


Riveting is now generally done by lhydrauhe machines, 
which have shown themselves superior to any other kind lt 
consequence of the slow movement of a hvdrauhe plu ger the 
rivets have time to enlarge and fill the holes; and from the 


solidity of action and steady holding power of the machine the 


plates are firmly pressed together, with the result that joints 


riveted by this type of machine are tighter than those made 
by any other. 
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It is the common practice in this country to punch the holes 
of boilers ¥g in. or 4% in. small and then to drill them to size 
with all plates and covering plates in place. This is a great 
advance in practice over punching to size, but it is not satis- 
fying to the imagination and it may be one reason why plates 
exposed to the hottest gases crack between the rivets and their 
edges. Another reason for such cracking bulging 
caused by too much pressure by the riveting machine on the 


rivet. 


may be 


Sometimes such bulging is: very apparent. A_ still 
further advance in practice is to punch one butt strap for 
each joint with small holes and use it as a template for drill 
ing not only itself but the main plate and the other butt strap. 
Similarly, the holes in one plate of a cireular seam may be 
punched small and used for a template for drilling the other 
holes. The best way, however, and the one which I hope to 
see adopted everywhere, is to drill all holes from the solid. 
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NTs 


I think it 


cheapest method. 


will be 


found that with 


proper tools this is the 
The conical rivet head is being displaced by one of more or 
less spherical form which has the advantage over the former 


in having a thicker edge and increased holding power. 


REINFORCING PLATES FOR THE OUTSIDE FIREBOXES OF VERTICAL 


BOILERS 


Above the staybolt level of vertical boilers the outside fire 
boxes are subjected to the full stress that comes from the 
steam pressure, unreduced by any connection to the inside fire- 
box by the staybolts. In some designs the whole outside fire 
box is made of the thickness required to stand the pressure 
as if unstayed; in other designs there is a short course of in- 
creased thickness just above the staybolts, and in still an- 
other design the outside firebox plate is thin for its whole 
height and is reinforced above the staybolts by riveting a band 
of steel around the inside of the plate. 

I disapprove of the last of these methods and mention the 
fact here because the object of this paper is to point out the 
eauses of boiler explosions and to advocate methods of con- 
struction that will reduce, if not do away with them. I have 
already stated that shell explosions are nearly always caused 
by the bending of the plates, and the inside reinforcing plates 
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ol vertical boilers, Just deseribed, call do ho good without 
bending. They cannot then prevent the main plates from 
being overstrained, and they are therefore possible causes ot 


explosions. 


REVERSED FLANGES IN VERTICAL BOILERS 


Still further in accordance with the object of this paper, | 
shall describe the action of that type of vertieal boiler which is 
changed in diameter above the tirebox by means of a reversed 
flange, Fig. 5. On aecount of the ease with which this tlang: 
bends, this type of boiler elongates when subjected to pres 
sure, and, under test pressure, to a considerable extent. Even 
the pulsations in pressure coming from the opening and clos 
ing of the inlet valves of steam engines cause the boiler to 
change its length each time, and this action and others have 
caused many of the reversed tlanges to erack. 


The effect has 
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been reduced by making this flange of a less flexible form and 
increasing its thickness. It is not a good plan, however, to 
have flexible means of connecting the ends of boilers, and when 
the flange is made so thick that it is not flexible its object is 
no longer accomplished. 

Another harmful effect of the elongation of boilers of this 
type is the bending of the lower tube plate upward and the 
upper one downward. This tends to pull the outer tubes from 
the tube plates and may cause explosions. 

In order to obviate the two defects described, the reduction 
in diameter should be made, as it has been many times, by a 
conieal course, Fig. 6, instead of by a reversed flange. An 
incidental advantage of this is that the circulation of the water 
is a little freer. 

DISHED HEADS 


FOR STEAM DRUMS 


Several explosions have been caused by dished heads erack- 
ing around the edges where they join the spherical portions. 
Apparently it has been thought by designers in general that if 
a head is pressed into spherical form and flanged, the radius 
being made equal to the diameter of the drum and the thick- 


ness equal to that of the drum, nothing more is necessary. 


There is no doubt, however, that such heads breathe and that 
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the cracking is due to this. It is the same phenomenon that 
| be 


lieve that such heads should be made of thinner plates than 


causes the rupture of lap joints and breaks staybolts. 
usual and braced like flat heads. The braces should be strong 


enough to carry the total pressure on the heads, and thin 
plates would stand the tlanging process better than thick ones 
and with less liability of being injured at the corners. 

In regard to the method of bracing such heads | am 
clined to think that radial plate gussets would be best, and, 
if placed at equal distances completely around the drum, th 
latter would not be distorted by supporting the head. L think 
that anybody who has a boiler with unbraced drum heads 
should view them with anxiety. 

FLUSH 


HEAD HORIZONTAL RETURN TUBULAR BOILERS 


In New 


ways built with the front tube plate flanged forward, but in 


England, horizontal return tubular boilers are al 


other parts of the country it is frequently if not usually 


flanged backward. The latter is known as the flush head on 
Vew York boiler. 1 New 


better because all the riveting can be done by machine. 


method the 
Wit! 


the other construction, one cireular joint must be riveted by 


consider the England 


hand or pneumatically. Another advantage of the New Ei 


land method is that it makes a tight smokebox, while the other, 
especially if the boiler has a brick smokebox, which is usually 
the ease, is likely to leak air. A leaky smokebox diminishes 
dratt and cools the gases, and thus diminishes the effect of an 
economizer if one is used. 

The object of the flush head boiler is to have the joint be 
tween the front head and the shell plate always in contact 
with water so that if it 1s not protected by brickwork it will 
not be injured by heat. In the New England design, there is. 


however, no difficulty in keeping the joint protected, and 


there probably has never been a case of burning the joint 
BRICK WORK 


Generally speaking, brickwork will stand without cracks 1 
boiler settings unless it is pushed by the boiler; and it is only 
necessary to so place it, and have sueh details about the boiler, 
that it will not receive any serious pushing. The brickwork 
should not touch the boiler anywhere, and the space betwee! 
be stuffed fibre. Al 


though this filling may tend to leak air, the covering over the 


it and the boiler should with asbestos 
top of the boiler, which rests on the brickwork, prevents this. 
The front end of the boiler should be fixed, and the other end 
should have attached to it some back connection covering de 
viee which will slide and not tend to push the back wall over. 
Such a device has been made by Oroseo C. Woolson, Mem 
Am.Soe.M.E., and is reproduced in Fig. 7. 

The vertieal thickness of the brickwork on the sides of the 
not, I think, 


in., and in such 


boiler, and almost in eontact therewith, should 


be more than 12 in. It has been made 24 
cases | have seen the part raised bodily, apparently by the 
expansion of the boiler. This part of the brickwork is usually 
above the center of the boiler, but it should be equally above 
and below the center as thereby there is less chance of any of 
If the boiler 


supports it there is a chance that its weight will bend the 


its weight being supported at all by the boiler. 
plates, and the arguments against this have already been 
given. 

It is common to use buckstays on the sides of boiler set 
tings, but I also use them on front and back in order to pre 
vent cracks. Buekstays should be usually of 8-in. I-beams of 


the lightest section, instead of east iron which is unreliable. 
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USE OF AIR SPACES IN BOILER BRICKWORK 
It has always been customary in this country to build the 
side and back walls of boiler settings with air spaces in ordet 


to diminish loss of heat by radiation. It is probable that 


t! ese Spaces cause loss ol heat by eonvection and leakave, alia 


it has been proved by experiments carried out by the United 


States Bureau of Mines (Bulletin 8) that this is true If it 
is advisable to use spaces in the walls in order to prevent 
cracking of the brickwork, it is best to fill them with some 
material, such as ashes, crushed brick, sand or other loose 
material, which will entrap air but diminish its movement 
Solid brick walls form a better non-eonductor than walls 


with air spaces, 


METHOD OF SUPPORTING HORIZONTAL RETURN TUBULAR BOILERS 


The method of supporting horizontal return tubular boilers 


Such boilers, 


no matter what their length or size, should be supported at no 


is of more importance than is usually realized. 
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more than tour points, If boilers are long it is common to 


support them at six points. In order to prevent the end sup- 
ports from leaving their bearings, springs are often placed 


inder the middle brackets, but this does not render the pres 
sures on the supports equal and is only a makeshift. 

It is a principle in mechanies that if a body rests on three 
points the pressures on these points ean be determined and 
will not change even if the points change their positions o1 
levels. A 3-legged stool always rests properly on its legs, 
even when it rests on an irregular floor, but a stool with more 
than three legs never presses equally on each. 

This shows that in supporting a horizontal boiler the three- 
To obtain this effect and 


yet have the boiler held up at four points, two points at one 


point prineiple should be applied. 


end are supported in the usual manner and the other two are 
connected by links to an equalizing lever working on a pin 
passing through overhead supporting beams. This was first 
done by Mr. Woolson, as described in a paper by him before 
1898. 
way the stress in the plates due to the weight can be made 
proper and will never change no matter how much the brick- 
work may settle, but if this system is not used the stress at 


the Society’ in When a boiler is supported in this 


one point may be sufficiently great to be a serious matter. 


‘Hanging and Settin of HWorizontal Fire-Tube 


Bollers, O. C, 
Woolson, Trans.Am.Soc.M.E., Vol. 19, p. 781 
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THE HEAT INSULATING PROPERTIES 
OF COMMERCIAL STEAM 
PIPE COVERINGS 
BY L. B. McMILLAN, MADISON, WIS. 


Junior Member of the Society 


HERE are on the market at the present time a large num- 
T ber of commercial pipe coverings made up ready for use. 
It is customary to use one of these torms and for that reason, 
the investigations deseribed in this paper are confined to such 
commercial coverings. However, as will be shown in the 
mathematical treatment of the subject, the results of the ex 
periments confirm theoretical laws which may be used to ex 
tend the seope of the work so as to inelude the entire field 
of heat insulation. 

An enormous amount of effort has been expended in at- 
tempts to determine accurately the savings effected by the use 


of non-conducting coverings on steam pipes. But, even with 
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the results of all these investigations available, little reliable 
information is on hand regarding the efficiencies of pipe cov- 
erings in commercial use at the present time. 


FUNDAMENTAL METHOD OF TEST 


It was proposed to heat a section of covered pipe by means 
of an electric heater made up of resistance coils immersed in 
oil inside the pipe, and to calculate the amount of heat lost 
through the covering by measuring the energy required to 
hold the outside metal of the pipe at a constant known tem- 
perature. Under such conditions it is evident that just enough 
energy is being supplied to compensate for the losses through 
the covering; otherwise the excess or deficiency of energy will 
cause the pipe to heat up or cool off as the case may be. This 
must be true for, according to the law of conservation of 
energy, all the energy entering must appear as heat since none 
is transformed into any other form and none is lost. Fig. 1 
is a photograph of the apparatus used for the tests. 

The objection will be raised that the results of the tests by 
this method do not represent actual operating conditions, since 
in actual practice the pipes contain steam and not hot oil. 
The conditions of operation in practice are these: The cover- 
ing is placed on a pipe containing steam at some practically 
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constant pressure; theretore the metal of the pipe has some 
definite constant temperature. The surrounding air may be 
either still or in motion, and it too has practically a constant 
temperature over a limited period. If the temperature of the 
pipe is higher than that of the air, or vice-versa, there will be 
a flow of heat, the quantity of which will be a function of the 
difference of temperature and certain constants, one of which 
is the conductivity of the material. Now it is so simple as 
to be considered axiomatic that this tlow of heat will be inde- 
pendent of what the pipe contains so long as the temperature 
difference between the pipe surface and the air remains the 
same. 

In order to maintain the temperature of the pipe constant, 
however, heat must be supplied from some source if heat 1s 
passing out through the covering. If steam is the heating 
medium the temperature gradient inside the pipe, that is, from 
the steam to the surface of the pipe, will be less than for oil; 
for the material having the higher conduetivity will require 
the lower temperature gradient for the delivery of a given 
amount of heat. But the different effects of oil and steam 
will cease here. 

The aceuraecy of any conductivity test depends upon being 
able to maintain constant conditions, and this may be done 
by electrical means better than by any other. It is necessary, 
however, to have a very accurate means of knowing not only 
when the temperatures are constant, but also the correct 
values of such temperatures. For room temperatures, high 
grade mereury thermometers were considered satisfactory. 
For the pipe temperatures, however, after a great deal of ex 
perimenting with various arrangements, it was decided to use 
copper-constantan thermo-couples and the potentiometer 
method of measuring the e.m.f. of the couples. The instru 
ments were sensitive to about 0.2 deg. fahr. change of temper 


ature, which was well within the requirements of the case. 
TEMPERATURE GRADIENT INVESTIGATION 


In the foregoing the fact was brought out that the drop in 
temperature from steam to the outside surface of a pipe was 
probably different than from oil to the same point on account 
of the different conductivities of these substances. The 
method of test provided for the measuring of the temperature 
of the outside of the pipe and not of the oil, so that in order 
to make the results applicable directly to steam conditions it 
is only necessary to establish a relation between the tempera 
ture of steam in a pipe and that of the outer surface of the 
pipe wall. This difference of temperature has been entirely 
neglected by most investigators, being accurately measured by 
none and considered not to exist by most. 

With steam in the pipe, the temperatures of steam and of 
outside surface of pipe were measured very accurately. A 
photograph of the apparatus in use is shown in Fig. 2. The 
pipe P is arranged so that steam may be brought to it from 
the main at any pressure up to 130 lb. per sq. in. gage. The 
supply pipe is 1% in. in diameter, and for a distance of about 
20 ft. it is left bare in order that no superheat due to the 
expansion of the steam would carry over into the test pipe. 
The small pipe p just below the test pipe is the drain, and a 
little steam was allowed to flow through it continuously in 
order that no air or water would collect in the test pipe. 

The temperature measuring instruments are shown also. 


T is one of the thermo-couples on the outside of the pipe. 
L, L are the leads to the couples; the leads on the left go 
through the plug in the end of the pipe to a couple in the 
steam. J is an ice bath serving as the cold terminal of the 
couples. M is a slide wire potentiometer and a variable re- 
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sistance is used in connection with it. C is a Weston standard both saturated and superheated steam. ‘This figure is of pai 

cell, and B is a chloride accumulator or storage batt ry tur ticular interest because it shows the effect of different ib 

nishing current tor the potentiometer cireult. ( is a very stances 1n a pipe whose outside t mperature 1s constant Phe 

sensitive low resistance galvanometer. temperature gradient is greatly changed on the in ot the 
Temperatures of steam and of outside of pipe were taken pipe, but not affected outside. 


simultaneously at various steam pressures ranging Lrom alt 
DESCRIPTION OF APPARATUS FOR TESTS OF COVERI 


mospherie to 130-lb. gage. Tlis was done first with the pipe 

covered with one inch thickness of Sectional 85 per cent mag The general arrangement of apparatus used tor the tests « 

nesia and later with pipe bare. In the first case from one to pipe coverings is shown in Fig. 5 The test pipe 16-tt 

two hours’ interval was allowed each time the pressure was section of standard 5-in. steel pipe « losed at the ends and filled 
sf changed tor the temperatures to become constant betore read With gas engine evil der oil It contains also resistance coils 

ings were taken, but the temperatures did not vary noticeably which serve as an electme heater and a stirring device tor 


after the first few minutes. In case of the bare pipe only 


halt iil hour Wis allowed, or the temperat ire of the pipe sur 
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Fic. 2) Apparatus FOR INVESTIGATING TEMPERATURE GRADIENT Fic. 4a Uncoverep Ptrt Fic. 4b Coverep | 
IN THE WALL OF A Steam Pips Fic. 4 Temperature Drop rrom Stream TO OvtsipE or PIP! 
The drop through the metal of the pipe was so small as to keeping the oil in cireulation. The remainder of the apparatus 
be diftieult of accurate measurement, and it was therefore cal consists of the electrical instruments for measuring the energy 
culated from the temperature gradient required to cause a input, a small electric motor for driving a circulating pr 
known amount of heat to flow through the wall of pipe. peller in the pipe for keeping the oil in circulation, the ther 
The dotted eurve, Fig. 3b, 1s constructed on the evidence mometers for room temperature, and the thermo-couples and 
given by a single test by Eberle.’ It shows that the drop in potentiometer for measuring the temperature of the pipé¢ 
temperature from steam to pipe is about ten times as great The fittings closing the ends of the large pipe are welded on 
when the steam is superheated as when it is saturated at the to prevent the oil leaking out. At one end the pipe is closed 
same temperature. This accounts in a very large measure’ by a cast iron cap welded to the pipe and at the other a 
for the higher economy obtained by the use of superheat. flange is welded on and the end is closed by a blank flange 
Fig. 4a is a section through the wall of a steam pipe show- bolted to the other with a gasket between. This blank flange 
ing the relative magnitudes of the temperature drops at vari- has serewed into it the stuffing box for the shaft of the ciren- 


ous points when the pipe is not covered and its temperature — lating propeller, two insulated terminals for the electric leads 
is 300 deg. at the outside. Fig. 4b shows the same as the above to the heating coils inside and a nipple leading to an overflow 
for pipe covered with 1-in. of 85 per cent magnesia and for pipe which receives the oil expelled by the expansion of the 

large volume of oil that the test pipe contains. The arrange- 


Mit iiber Forschungs-Arbeiten auf dem Geb. des Ing., heft 78 ment of the stirrer and the electric leads may be seen in Fig. 
i ni orse rs- pe ¢ ‘ e eS if., « ‘ ; 
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5, and the overtlow and the refilling chamber for keeping the 

pipe full of oil are shown in Fig. 6. 
About of the test 


Sectional 85 per cent magnesia 1-in. thick, leaving exactly 15 


5 in. at each end pipe 1s covered with 


ft. of the central portion of the pipe as the test section, which 
The 


pe r 
The pipe is sus- 
ply 


will accommodate five lengths of standard pipe covering. 


remaining surface of the ends is covered with Plastic 85 
cent magnesia to a depth of about an inch. 
pended in a horizontal position by wires from the ceiling at 
tached to steel bands placed around the short end seetions 
just described. These remained in place throughout the entire 
series of tests, and the only covering changed was the five 
lengths on the 15-ft. test section. 

Since the covering of the ends was the same for all the tests 


of one inch coverings, some means of correcting tor the losses 


] 
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couple, was drilled into the pipe, and after insertion the steel 
this of 


The absolutely sure metal to metal contact secured in 


Was toreed down against pot by means a center 


punch. 
this way reduced to a minimum the chances for a drop in 
temperature trom the metal of the pipe to the couple. 

Direct current at 110 volts was used to supply the energy 
for the tests. It 25-kw. 


generator in the steam laboratory of the University of Wis 


was obtained from a Curtis turbo 


consin, and as the electric heater and the control rheostats 


were the only load on the machine, a very steady voltage was 
maintained. 


In 


Fig. 5 is shown 


an instrument which gave warning ot 
fluetuations of voltage. It consists of a solenoid in series with 
the heater eoils, and a soft iron core hanging inside the 


solenoid at the short end of a balanced lever. This instrument 
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PARTIAL SECTION ALONG CENTER OF LONGER PIPE 


Fic. 5 AppaRATUS FOR OBTAINING I 


through these end portions had to be devised. The device used 
in measuring the amount of this correction is the short pipe 
shown at the lower left hand corner of the upper diagram, 
Fig. 5. It is an exact reproduction of the permanently cov- 
ered ends of the test pipe. Therefore, the difference between 
the loss from the test pipe and that from the short pipe repre- 
sents the exact loss from the 15-ft. section covered with five 
standard lengths of commercial covering. 

in. 
tested, the ends of the test pipe were covered with double 


For the thickness tests, where thickness up to 3 were 
standard thickness of 85 per cent magnesia covering, and the 
short pipe was covered in the same way. A test was made on 
the short pipe under these conditions and the new end corree- 
tion determined. 

The thermo-couples are placed on the top, side, and bot- 
tom of the pipe, as shown in Fig. 5, and with this arrange- 
ment the average temperature of the outside of the pipe may 
be obtained with great accuracy. Each couple is imbedded in 
the metal of the pipe. <A shallow hole, just large enough to 


admit the point forming the junction of the two metals of the 





SECTION THROUGH A-B 


HIGH AND LOW VOLTAGE 
ALARM 


{eat Losses THROUGH Pipe COVERINGS 


is so sensitive that it may be relied upon to give warning of a 
change of voltage of 0.1 volt in either direction. 

For regulating the current, there is a wound wire rheostat 
with three coils which may be used either all in parallel with 
a capacity of 75 amp. or all in series for currents less than 25 
amp. The finer adjustments are made by means of a small 
wire rheostat in series with a lamp bank and both in parallel 
with the large rheostat. 
the 
paratus used in the tests. 


Fig. 7 shows instruments and electrical control ap 


METHOD OF PERFORMING THE TESTS 


The coverings, before being tested for their heat insulating 


qualities, were placed on the steam pipe, Fig. 2, and allowed 


to dry for a week. Before being placed each was weighed 
The thickness 
The 


The circumferences of the bare 


and its thickness at each end was measured. 
so measured is called the actual thickness in the tables. 
sections were fitted carefully. 


pipe and of outside of all coverings were measured and from 


these data were calculated the apparent thicknesses of the 
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coverings, that 1s the distances from outside of pipe to outside 
ol coverings. Where the covering was made up ot sott sheets, 


as of felt, ete., pinned together, only the apparent thickness 
was measured, 

A comparatively ligh current was passed through the pipe 
until it was heated to near the desired temperature, and ther 
the current was lowered to such a value as would just hold the 


When the 


temperature had remained practically constant for an 


temperature ol the outside of the pipe constant 
hour, 


readings were taken of pipe temperature, room temperature, 


current in heater, and voltage across heater terminals. Then 


1 


the current was diminished by about half an ampere and the 


temperature allowed to fall until it reached a value where 


the losses were just equal to this smaller amount of energy 


supplied, and readings were taken as before. The product ot 


volts and amperes gave the energy in watts supplied to the 


heater. To maintain that current and voltage tor one hour 


watt-hours, and the values of 


B.t.u. by 


required an equal number ot 


watt-hours transtormed 


413. The 


against difference between temperature of outside of 


were into multiplying by 


resultmg losses in B.t.u. per hour were plotted 
pipe and 
hig. 8. 


room temperature. Such a eurve is shown in 





VIEW oF 


Fic. 6 


SHort Pipe anp Front Enp or Test Pir 


The three factors most important in determining the amount 
of heat that will be transmitted by a given insulating material 
are (1) the character of the material or, in other words, its 
conductivity; (2) the temperature difference between its two 


boundaries, and (3) the thickness of the layer of material. 
Two others of lesser importance are the character of the su 
face and the velocity of air fanning that surface. These last 
two were kept constant during all tests. 

The character of materials was varied while temperature 
range and thickness were kept constant by making tests of 17 
different pipe coverings of approximately the same thickness 
Tests were made at 


175 to 575 deg. 


and subjected to the same temperatures. 
fahr., and 
The 


excellent agreement of so many tests on the same covering is 


pipe temperatures ranging trom 


at least eight or ten tests were made on each material. 


the best indication of the aceuraey of the work. For two 


different materials the thickness was varied from 0 to 3 in., 
while in each ease material and temperature range were con 
Stant. 

DESCRIPTION OF COVERINGS TESTED 


All the coverings tested were bought on the open market. 
A brief deseription of each of the 26 coverings tested follows. 
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The statements as to whether the covering was recommended 


tor higl or low pressure or superheated steam pipes were 


furnished by the manufacturers and are not conclusions draw) 
from the tests. The weight per Toot in each Case is the aver 
age weight per lineal foot of 5 in. covering, and the thickness 
viven is the average thickness 


1 J-M 8 Per Cent Magnesia Molded sectional eover 
ing for high pressure steam pipes. 85 per cent by weight of 
magnesium earbonate and the remainder principally asbestos 
fiber. Weight per foot 2.92 lb. and thickness 1.08 

I] J-M Indented. 


tions, about 114 in. in diameter and Y in. deep, spaced very 


Layers of asbestos felt with indenta 


close to each other in staggered rows 


For pipes containing 


rh pressure steam. Weight per foot 3.46 lb. and thickness 


11l J-M I 


alternate layers ol 


Asbestos 
smooth and corrugated 


fribestos, air cell covering made oft 


asbestos 


vitrified 





Fic. 7 View or INSTRUMENTS AND ELectricaL ContTrot 
APPARATUS 
sheets. Corrugations about 44 in. deep and run lengthwise 


of the pipe. For use on high pressure and superheated steam 


pipes and for stack linings, ete. Weight per toot 4.05 Ib. a 
thickness 0.96 in. 

[\ J-M Eureka. For low pressure steam and hot wate 
Made ot 1, in. of ( 
section and the balance of alternate layers of asbestos and 
wool felt. Weight 4.60 Ib. per ft. and is 1.04 in. thick 

V J-M Molded Ashestos. Molded 
use on low and medium pressure steam pipes. 
tos fiber and other fireproot material. 
lb. and thiekness is 1.25 in. 

VI J-M Wool Felt. 
of wool felt with an interlining of two lavers of asbestos paper 
May be used on low pressure steam and hot 
Weight per ft. 2.59 Ib. and thickness 1.10 in. 

VIl Sall-Mo Expanded. 


low pressure steam pipes. 


pipes. asbestos felt on the inside ot 


sectional cove ring itor 
Male ot 
Weight per ft 5.53 


asbes 


A sectional covering made of lavers 


water pipes 

A covering for use on high and 
Made of eight layers of material, 
each consisting of a smooth and a corrugated piece of asbestos 
paper, the corrugations being so crushed down to form small 
longitudinal air spaces. Weight 3.47 lb. per ft., and thickness 
1.07 in. 

VIII Composed of plain and corrugated 
asbestos paper firmly bound together. 
proximately 1g in. deep and run 


Carey Carocel. 
Corrugations are ap- 
lengthwise of the pipe. For 


use on medium and low pressure steam pipes. Weight 3.06 
lb. per ft. and thickness 0.99 in. 
IX Carey Serrated. For high pressure steam pipes. Com- 


posed of successive layers of heavy asbestos felt having closely 
spaced indentations. Weight 5.66 lb. per ft. 
1.00 in. 

X Carey Duplex. 


pipes. 


and thickness 
For low pressure steam and hot water 
Alternate layers ot plain wool felt and corrugated 


asbestos firmly bound together. Corrugations run 


paper 
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lengthwise of the pipe and make air cells approximately 14 in. 
deep. Weighs 1.79 lb. per ft. and 0.96 in. thick. 

XI Carey 85 Per Cent Magnesia. For high 
steam and similar in composition to No, I. 
2.74 lb. and thickness 1.10 in. 

XI Sall-Mo Wool Felt. Similar to No. VI exeept with- 
out interlining asbestos paper. For low pressure steam and 
hot water pipes. Weight per foot 3.73 lb. and thickness 1.01 
in. 

XIII Nonpareil High Pressure. Molded sectional cover- 
ing consisting mainly of silica in the form of diatomaceous 
earth—the skeletons of microscopic organisms. For high 
pressure and superheated steam pipes. Weights 2.96 |b. per 
ft. and is 1.16 in. thick. 

XIV J-M Asbestos Fire Felt. Asbestos fiber loosely felted 
together, forming a large number of small air spaces. For 
high pressure and superheated steam pipes. Weight per ft. 
3.75 lb. and thickness 0.99 in. 


pressure 
Weight per foot 














XV J-M Asbestos Sponge Felted. Made from a thin felt 
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TEMPERATURE DIFFERENCE - DEGREES FAHRENHEIT 
(PIPE TEMP. -ROOM TEMP.) 


Fic. 8 Test or Bare Pipe 

of asbestos fiber and finely ground sponge forming a very 
cellular fabric. 41 of these sheets per in. thickness; air spaces 
are formed between the sheets in addition to those in the felt 
itself. Specially recommended for high pressure and super 
heated steam pipes. Weight per ft. 4.04 lb. and thickness 
1.16 in. 

XVI J-M Asbestocel. For medium pressure steam and 
heating pipes. Alternate sheets of corrugated and plain asbes- 
tos paper forming air cells about 4% in. deep that run around 
the pipe. Weight per ft. 1.94 lb. and thickness 1.10 in. 

XVII J-M Air Cell. Corrugated and plain sheets of as- 
bestos paper arranged alternately so as to form air cells about 
14 in. deep running lengthwise of the pipe. For medium 
pressure steam and heating pipes. Weight per ft. 1.55 lb. and 
thickness 1.00 in. 


XVIII 45-In. J-M Plastic 85 Per Cent Magnesia. For 
fittings, valves, irregular surfaces, boiler coverings, ete. Simi- 


lar in composition to the sectional 85 per cent magnesia, but 
applied in the form of a cement or plaster. Thickness 0.51 
in. for the first test and weight per ft. 1.51 lb. 


XIX 1-In. J-M Plastic 85 Per Cent Magnesia. Thickness 
1.05 in., weight per ft. 3.33 Ib. 
XX 11%-In. J-M Plastic 85 Per Cent Magnesia. Thickness 


1.48 in., weight per ft. 5.23 Ib. 
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XXII 2-In. J-M Plastic 85 Per cent Magnesia. 
1.99 in., weight per ft. 7.46 lb. 

XXII 3-In. J-M 85 Per Cent Magnesia. ‘The two inelies 
ot plastic covering of No. XXI and one standard thickness 
layer of sectional covering outside of that. Thickness 3.24 in., 
weight per ft. 11.67 lb. 

XXIII 144-In. Sall-Mo 


Thickness 


Air Cell. Similar in composition 














and uses to No. XVII. Thickness 0.51 in. and weight per ft. 
0.99 lb. 

XXIV 1-Jn. Sall-Mo Air Cell. Thickness 0.95 in., weight 
per ft. 1.57 lb. 

XXV_2-In. Sall-Mo Air Cell. Thickness 1.86 in., weight 
per ft. 3.58 Ib. 

XXVI 3-In. Air Cell. Two inches of Sall-Mo and on 
inch of J-M Air Cell. Thickness 3.04 in., weight per ft. 6.66 
lb. 

0.95 

No. V/I Sa/l-Mo Expanded 

O40 No. VI JM Wool Felt 

No IV J-M Eureka 


No.X Carey Duplex 
No. XIX Plastic 85 % Magnesia 
No XII Sa//-Mo Wool Fe/t 
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Fic. 9 Summary OF ResuLTS ON SINGLE THICKNESS COVERINGS 

The total loss curve in Fig. 8 is plotted directly from the 
data obtained during the test. The ordinate of any point is 
the total heat loss per hour, which is the equivalent of the 
electrical energy required to maintain the pipe at the given 
temperature, and the abscissa is the difference between pipe 
On the 


plotted a curve of heat losses per hour from the short pipe 


temperature and room temperature. same sheet is 


at various temperature differences; this curve is ealled “ end 


correction.” The difference of ordinates between the two 
curves at any value of temperature difference gives the net 
heat loss per hour from the 15-ft. length of bare pipe. This 


net loss divided by the temperature difference and the area 
of test section (22.03 sq. ft.) gives the heat loss per degree 
temperature difference per square foot per hour. 

The curve of net heat losses per degree temperature dif 
ference per square foot per hour is shown in Fig. 8 to a much 
larger scale. This curve shows that the heat loss per degree 
temperature difference is far from being a constant at all tem- 
peratures as has been assumed or implied by most former in 


vestigators. 
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Nusselt 
conducting substances inereases nearly as the absolute tem 


According to the conductivity olf many poorly 


perature instead of remaining constant. tests deseribed 


in the present paper establish the fact that the conductivity 
does not remain constant, but in no ease except in that o 
the bare pipe did it inerease quite as rapidly as the absolute 
temperature Conductivity in this sense is rate of heat ¢o 
duction per degree temperature difference per square vot per 
inch thickness per hour 

The net heat loss curves trom all the tests of coverings 


1 in. thick are assembled in the form of a general summary 


in big. 9. From the curves shown in this figure, one can tell 
at a glance what coverings are the more etlicient at any temper 
ture Of all the coverings tested, the tour best it tempera 
tures of 200 to 600 deg. tahr., are J-M Ashe Spor 
| Vempar lligh Pressure, Carey & Per Cent Ma 
) 1 and J-M §& Per Cent Maaqnesia, ranking in the ordet 
i! i wit e first well ahead of all the others Those lo 
vreatest i! ’ heat were J-M Vitribest a . denn 
i / hie I> These latter ~ little sed as a pipe co 
ering, being emploved mostly for stack linings, ete., while the 
ritue of the second is in its being a heat-proot material suit 
able for use as the layer in contact with a pipe carry super 
eated stear ere the better insulating material used tor 
the outer layers | not stand the temperature of superheat 
t Sil Lg irs per veal due to se 4 Covel oy i 
re cale ite« eu ( the covel es tested and the results 
ear able 1. Also, the first eost of the covering is take 
weount « and ues 0 et sa ry and per cent saving o 
estment are eve or Values of temperature differences o 
I lL to SOO de uh The saving in B.t per degree te 
perature dillerence per square toot per hour was st tound 
rr each temperature by subtractn gy irom the bare pipe Oss 
at that temperature the loss from covered pipe at same el 
perature Then the total savi gy per square Loo or a vear « 
Ho twenty-tour hour days was tound by multiplying the sa 
ing per degree per hour per square foot by 8760 and by the 
temperature The cost ot heat was taken at $0.30 per mill 
B.t.u., which is nearly equivalent to $0.30 per 1000 Ib 
steal The tirst cost of covern ” was ascertained from the 
manutacturers, and 10 per cent ot list price was added tor 


Cos 0 


The 
14 per cent ot the total first 


erecting and i per cent more tor painting. 


jear Was taken as 


cost, the 14 per cent including interest, depreciation, repairs, 
Insurance, ete The difference between the total Saving pel 
vear and the cost of covering per year is the net Saving pel 


veal 
lable 1 have been plotted in the form of ¢ 


10, tor All the 


data tor the other coverings has been computed and at Vv curve 


irves, 


The data 1n 
shown in Fig. the first three coverings tested. 
desired may be plotted in a very short time, by anyone wish 
ig it. 

The facts brought out by these curves are that the efficiency 


and saving increas¢ 


with the temperature on account of mort 
rapid increase, with temperature, of losses from bare pipe thar 
of losses from covered pipe. 

Fig. 11 shows the variation of losses with thickness at tem 
100, 300 and 500 deg. for 


perature difference of fahr. and 


thicknesses from 0 to 5 in. These curves were plotted from 


data calculated from the theoretical equation using constants 
determined in the tests. The points marked o are values 
from the actual experiments and they fall on the caleulated 
curves with remarkable regularity except at the %%-in. and 


3-in points. The '5-in. thickness cracked and checked con 


1Zeit d. Ver. deut. Ing., vol. 52, p. 906 
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siderably when heated ip and this aturally decrease ts 
sulating value, so that the ilues « losses would b ealel 
than those calelated rom the ¢ illo ‘ ! a 
conductivities obtai ed at greater thicknesses where « cit 
were more nearly unitorm e outer one ch t } 
tne test of >-] eovering Was ot plastic, but Was Seé 
magnesia covering Vii is | er « ‘ ; , 
plastic 
overlng Chose pecause oO tie te r re res il 1 
4 } 
Wo Classes ¢ materials Those er\ 5 a 
ose wit ratner lara air spaces ire ‘ 
thre papel! 
j 
// 
jj 
/} } 
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lated tor vai 
Per Cent Maa a at 


00 and 500 dee. taln nis 


The net savings in dollars per year were cal 


thicknesses of J-M Sectiona S5 


ous 


temperature differences of 100, 


was done in exactly the same manner as already described 


single thickness coverings. These values were used in con 
puting the eost per vear ol the various thicknesses of cover 
ing and results are given in Table The curves for net 
Savings per square foot per year in Fig. 11 show rapid 


crease 1n savings as the thickness is increased up to a point 


of maximum savings after which there is a decrease owing to 


eost ot eovering. Fic. 1] shows the 


the rapid increase in 


proper thickness for the maximum net saving at any tempera 


ture difference from 0 to 500 deg. falhr. 


The thickness 


only to the case where steam costs $0.30 per L000 lb. and 1s or 


chart for proper mentioned above applied 


Fig. 12 is a chart for proper thickness 
be 


number 


165 days in the year. 


of magnesia covering to used at any temperature, any 


price of steam and any of hours service per year. 


The chart does not show values for length of service, but to use 


it for other periods than 365 days at 24 hours a day, multiply 
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1916 HEAT INSULATING PROPERTIES OF PIPE COVERINGS, L. B. McMILLAN 1: 


the price of steam by the number of hours per year the steam in which W, is the rate of heat flow per sq. ft. of pipe per 
line considered is in service and divide by 8760 and, using hr.; & is the conductivity; 6, and 6, are the temperatures; 
the result as the price of steam on the chart, find the proper r, and r, are the radii of the inner and outer surfaces of th 
thickness. pipe respectively, and r is the outside radius of the pipe. The 


entire equation Is ratio: al and contains nothing of empirical 
MATHEM ( TREATMENT OF HEAT FLOW IN INSULATING , ’ 

- — 3 : ' ature except the conductivity, k, which must be determined 
MATERIALS 


> bv experiment. The data obtained from the tests deseribed 
The problem of insulating objects against the flow of heat in the paper form an excellent basis for the calculation of 
is one which, when the necessary constants are known, 1s these conductivities. 
capable of very complete mathematical solution, but thi Below is given an example of the computation o e CO 
mathematical treatment cannot take the place of all expen ductivity, The material is J-M 85 Per Cent Magnesia 
4 mental work, since the conduetivities of the materials must temperature difference betwee pipe surtace and air is 300 
be determined by actual experiment; but once these are known, 13 
further tests are not required for the accurate determination 32 . 
of the losses from any thickness whatsoever. 3 
7 
4 
gh 
rABLE 2 DATA ON EFFICIENCIES AND SAVINGS OF VARIOUS - 
PHICKNESSES OF 85 PER CENT MAGNESIA COVERIN r 28) 
© 21} 
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In the case of flat surfaces, where the two boundaries of the ( A Net Seving i Dollars per Year at Temp Dif. = [00° Fahr 
; / 
insulating material are parallel planes, the application ot the o Ce Oe ee ee ee ia sale 
' 0 0 20 39 40 Te 
1 mathematical treatment is very simple. In this case the THICKNESS OF COVERING - INCHES 


‘ 


quantity of heat conducted is given by the equatior Fig. 11 Tuickness-Savincs Cuart ror 85 Per Cent MAGNEs! 


Q h ; : SR ee eee l COVERINGS 
i 

in which Y is the quantity of heat conducted, 6 and 9. the deg. fahr.; thickness of covering, 1.13 in.; outside diametet 

temperatures of hotter and colder surfaces respectively, is of pipe, 0.6 in, The rate of heat loss per degree temperature 

the thickness in in. of the layer of material, A is the area i difference per square foot per hour is found from Fig. 9 
a sq. tt. of the surface considered, ¢ is the time in hr. and be 0.495 B.t.u. Therefore, W,, the total loss per sq. ft 

is the conductivity of the material in B.t.u. per degree temp per hr., is equal to 300 X 0.455 136.9 136.5 X 2.8 

difference per sq. ft. per in. thickness per hour. The reaso (2.8 + 1.13) 97.2 B.tu. 

for strange mixture of feet and inches in the equation is the From the eurve, Fig. 13, the temperature difference b: 
‘ irrational definition, in the English units, of conductivity, tween outer covering surface and air corresponding to a loss 

since in it the square foot is made the unit of area and th of 97.2 B.t.u. is 65 deg. Therefore, the temperature difference 

inch the unit of thickness. between inner and outer covering surfaces is (300 — 65 230 

The tests of pipe coverings now under diseussian involved deg. 

¢vlindrical surfaces rather than flat ones, so that a more ex , Wr (log. log. ? 

tensive explanation will be made of this class of problems § uy) 

The rate of heat flow through the material of a pipe is giver 136.5 & 2.8 (log, 3.93 — log, 2.8 

by the equation 235 


Ww = k(6, 6.)  TELecrtir i. ee 0.55] 


r (log. r log. r,) The conductivity of J-M 85 Per Cent Magnesia at 300 deg 








16 HEAT INSULATING PROPERTIES OF PIPE COVERINGS, L. B. 


temperature difference is therefore 0.551 B.t.u. per deg. temp. 


difference per sq. It. per 1n. thickness per lr. 

Conduectivities have been calculated at 300 deg. temp. dit 
(pipe temperature for all of the 
The Table 3. This 


table is the best basis on which to compare coverings, because 


ference room temperature ) 


coverings tested. values are given in 
here all differences due to different thicknesses are done away 
with and the coverings may be compared under exactly the 
same conditions. 

Kor 


material ot 


finding the heat loss through any thickness of any 


which the conduetivity is known, and at any 
temperature difference between pipe and room up to 500 deg. 


) 


fahr., a modification of equation {2] may be used. 


CONCLUSION 


In conclusion it may be said that in most cases it pays to 


pipe 


use the best commercial covering obtainable; because 











ud 
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0 . 
0 J 200 300 400 500 
TEMPERATURE DIFFERENCE, DEGREES FAHRENHEIT 
(PIPE TEMP - ROOM TEMP ) 
Fic. 12 Cuart ror DETERMINING PROPER THICKNESS OF 85°, 


Maximum Net SavinGs aT Various TEem- 


AND PRICES OF 


MAGNESIA FOR 


PERATURES STEAM 


where the material is paid for many times over during the 
first year by the saving effected by its use, the first cost loses 
much of its weight as a determining factor in the selection of 
type of covering to be used. In view of the results of the 
thickness tests, it is a deplorable fact that few steam lines 
at the present time are provided with thick enough a covering 
for the greatest net saving. However, where fuel is cheap and 
the lines are in use only a small percentage of the time, the 


Also 


places, as on some heating systems, where the heat lost through 


cheaper coverings have their advantages. there are 
the coverings is not wasted and the object of covering the 
pipes at all is to keep tunnels, ete., cool enough that men may 
work in them. Therefore, a careful study of conditions is 
necessary before a certain type of covering can be recom- 
mended for a given piece of work. However, it is hoped that 
the data given in this paper will be of assistance to engineers 


in deciding upon the material to be used under certain con- 
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rABLE 3 CONDUCTIVITIES OF PIPE COVERINGS AT 300 DEGREES 
TEMPERATURE DIFFERENCE BETWEEN PIPE SURFACE AND ROOM 








No Kind of ¢ ering Conduetin 
I J-MI SS 1] ( t M 3 5 
II J-NI Indente i O OS6 
III I-M Vitribestos 1.087 
I\ I-\MI Eureka 0 549 
\ J-M Molded A 5 
VI I-M Wood Felt : 
VII Sall-Mo Expanded Ashe Ss 
VII Carey Caroce y Sat 
IX Carey Serrated 0.682 
x Carey Duplex vy ¢ 
XI Carey 85 Per Cent Magnesia O D4 
XII Sall-Mo Wool Felt 0) 0 
XIII Nonpareil High Pressure oO 4 
XIV J-M Asbestos | Felt , 
X\ J-M Asbestos Sponge Felted 0 468 
XVI J-M Asbestos ¢ " 
XVII J-M Air ¢ 0 71S 
XVIII 
to Plast S > ( t Mag . p 8 
XXII 
XXIV Sall-Mo Air ¢ S02 
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{= We} 
hic. 138 Curve Suowinc Revation or Heat Losses To TreM- 


PERATURE 


DIFFERENCE BETWEEN COVERING SURFACE AND SURROUNDING All 


heat losses on installations alread) 


ditions, and in calculating 
In use, 
The durability of materials used for pipe coverings is a very 


important factor in determining the most economical cover 


for a given set of conditions. It has already been pointed out 


that the proper basis for comparing costs was the cost per 


vear and not the first cost of the material. This is true bi 


cause the covering giving the greatest length of service tor a 
given first cost and efficiency is obviously the one to seleet. lh 
general, fibrous coverings are more durable than the molded 
forms; since the latter tend to revert to their original pow- 


dered state due to vibration and rough usage, while those 


made of fibrous material firmly felted together show no sueh 


tendency. 
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CIRCULATION IN HORIZONTAL WATER 
TUBE BOILERS 


BY PAUL A. BANCEL, NEW YORK 


Junior Member of the Society 


LTH high combustion rates and high furnace tempera 
tures, the load on boul r surlaces exposed directly to 
the fire is very intense. For a furnace temperature of 2500 


dey, tahr. and a boiler temperature ol LOO deg. 
toot oft 


2750 deg. 


fahr., the 


rate ot radiation per square boiler surface is about 


100,000 B.t.u. per hr.; tor fahr., 150,000 B.t.u., and 


tor 3000 deg. tahr., 200,000 B.tou.. « orresponding approximate 


ly to loads of 100, 150 and 200 Ib. of steam per sq. it. re 


spectively, whereas the load averaged for all the surface in a 


1} 


boiler is usually only 3.5 to 10 Ib. per sq. ft. 
It is Important that the tubes subjected to these loads have 


ample circulation scale as well, 


ot water, and be kept clean of 











hic. 1 Mope. Borer Ser Up ror Test with Meta Cover 
PLATES ON FRONT anp Giass Cover PLaTEs ON REAR. AS 
SHOWN IN Fia. 2 


therwise the resistance to heat transfer on the water side ot 


the tube will inerease, causing an increase in the temperature 


ot the metal, which, if high enough, will result in rupture 


An increase in tube temperature will also decrease the heat 


absorbed by radiation and reduce the efficiency. It is only 


the region of these tubes that the velocity of circulation ca 


nave any appreciable effect on the efficier ey of heat absorp 

In a simple U-tube circuit without resistance, the velocity 
ot a homogeneous mixture would be 1 V 24H where H 
is the head measured in terms of the steam-water mixture. 


The velocity may also be expressed in terms of the total vol- 


ume of steam and water cireulating, the section and 


c¢Toss 


time, giving the expression : 


where V is the volume of steam per hour, h the distance from 
center of heating of tube to water level, A is the cross section 
area and @ is a coefficient dependent on slip and resistance. 
This expression indicates that, if the coefficient remained con- 
stant, the velocity would increase as the cube root of the steam 


Presented at the Annual Meeting of THe AMERICAN SoOcIpry oF 
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without discussion may be 
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volume or load, that is, if the load 


Were doubled Live elocits 
would increase 1.26 times. But this condition does not exist. 
except in the frictionless U-tube eireuit without slip, and 


tar from being attained throughout the entire eireuit of cor 


mereial boilers 


[ODEL BOILER FOR STUDYING ¢ 


In order to study cireulation and the nature of the flow 


different types ot horizontal boilers, a 


Figs. 1, 2 and 3. 


The boiler was built i 


model was constructed 


iis shown lI 
two units, each 
neaders and tubes, 
No. 18 B. & S. 
of 17 sj. It. in each 


Kdge 


brass tlie design could be changed to represent the different 


There were 75 half-inch outside diamete 


brass tubes about 2 ft. long, of a total surface 


unit. The headers 


Meor boiler, and by 


were rectangular as 


in an inserting suitable 


strips of 


constructions of Figs. 44 to 4/ Glass covers were placed o 


a back headers to pre rmit observation ot eonditions 


ail 


the tront a 














hic. 2. View or Mope. Borer, sHowinc OvutLet Pires WITH 

—. SEPARATORS ON Eacn HALF or THE BorLeR AND GAGES FOR 
MEASURING OvuTpUT 

and the taki yr ol photographs. Rubber packi Yr Tormed ol 

split rubber t ibing was placed on the edge ot the strips Inder 


e glass 


The boiler was set with a slope ot 1 in. to the toot over a gas 


furnace consisting of three large burners capable of burnit 


200 eu. ft. of gas per hr. One-inch asbestos lined the furnace 


and boiler casing. The baffling for the gases 


was ol the 


parallel ivpe in two passes. The boiler was set So that the 


vases entered at the rear of the bottom pass, Fig. 3a, and also 
with the relative position of furnace reversed, the gas enteri 
the first pass directly in front, as shown in section of Fig 
An induced dratt fan drew the gases through 


the boiler 
PHOTOGRAP''S OF THE BOILER CIRCULATION 
Photographs of the moving steam and water in the headers 
were taken at a speed of approximately 1/100 sec. with flas! 
light illumination. 


When the circulation is poor and steam is slipping thro 


the water the latter shows up transparent and the header ap 
pears almost empty, whereas where the steam and water ar 
well mixed or emulsified, there is a distinct whitish color and 
marked contrast in the photographs. 

Before a photograph was taken, the water was brought to 
the same level in each header without having the burners on. 
The level was slightly below the bottom of the drum in the 
front header as shown in Fig. 14. 








ae es oe 


Is CIRCULATION IN WATER TUBE BOILERS, P. A. 


Wherever 
photographs, it may be assumed that their velocity was no 
more than 1 ft. 


bubbles of rest in the 


steam appear to be at 
per see., while streaks indicate higher veloc 
ities, 

Steam was generated at atmospheric pressure and the vol- 
ume was measured by orifices in the outlet pipes on each halt 
of the boiler. As the volume of steam at atmospheric pressure 
is very great compared to that at 200 lb. (for example) a low 
load in pounds per square foot per hour on the model corre- 
sponds to a high load in terms of steam volume. The equiva 
lent loads given in connection with the pictures are based on 
a boiler 200 Ib., at 


about 0.08 that at atmospheric pressure. 


pressure of which the steam volume is 


A greater proportion of the steam was generated in the bot- 
tom tubes. The relative loads in different rows was probably 


about the same as the average in an actual boiler, wherein the 


Deflection 
Pla te 
































Fic. 3a 


Mope.t Water TuBeE BoILer 


distribution varies considerably depending on the furnace tem- 
perature. 

Fig. 5 shows the eireulation in the front headers at about 
85 per cent of rating. On the left is a header with a flue for 
increasing circulation in the bottom tubes, and on the right 
the square header. 

In the left hand half of Fig. 5, the greater evaporation is 
obviously taking place in the bottom tubes connected into the 
circulation flue where there is a well directed upward flow. 
The upper tubes of the boiler discharge into their compart- 
ments of the header very quietly and the steam slips up 
through the water and is liberated in the header. The pump- 
ing action, as in an air lift, is shown clearly in the central 
flue. The discharge is vigorous enough to strike the horizontal 
deflection plate in the center of the drum. 

The right hand half of Fig. 5 illustrates how slip oceurs in 
a header of relatively large area; the steam slips up through 
the water and is liberated largely in the header as indicated 
by the wide belt of foam formed at the surface of the water, 
which is to be contrasted with the quiescent conditions on the 
left. The steam and water issued from the bottom tubes as 
a homogeneous mixture filling the bore of the tubes and pre- 
served this state as it turned up, but after a short distance 
it seemed to be absorbed by the comparatively large mass of 


-? 
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water in the header. The tubes carrying lighter loads dis 
charged steam and water from the upper part of the tube 
only. 

A rotary flow can be seen in the square header, Fig. 5. The 
current rises at the left and falls at the right, the velocity being 
low or next to nothing where the bubbles can be distinguished. 

Fig. 6 was taken at the same load but with low water level 
to show the effect of the circulation flue in the lett hand boiler 
The this water 


steam up the flue into the drum, whereas no water is delivered 


bottom tubes ot 


boiler are discharging and 


to the drum from other sections of the header or from the 


header on the right hand side. Return circulation 


oceurs 
through the upper tubes. 

Fig. 7 shows the boilers steaming at approximately 275 per 
The 


tubes of the left hand boiler are now working more actively, 


cent load and Fig. 8 about 450 per cent load. upper 


but the relatively small amount of steam generated is indi 


cated by the fact that about half the tubes can be 


rows of 


= 














Fic. 36 Mopet Water Tuse BorLer 


seen through water, especially in Fig. 7, the steam shipping 

The tlow in the 
On the right 
is violent commotion with whirls and swirls in all directions. 


The steam and water rise nearly to the top of the drum which 


through without causing a flow of water. 


cireulation flue is smooth and full bore. there 


indicates the head needed to make the turn and discharge the 
mixture into the drum. 

Fig. 9 shows the lower right hand corner of the same type 
header to a larger scale, steaming at an equivalent load ot 
250 per cent. The circulation is upward on the left and down- 
ward on the right. The rush of circulation to the left of the 
header is presumably due to the fact that the heat is greatest 
in the center of the furnace, which corresponds to the left hand 
side of this header. 

Fig. 10 shows Heine type headers in both parts of the boiler 
and double cireulation flues on the left, these rising along the 
sides of the header in extensions which did not connect with 
any upper boiler tubes. No heavy mixtures were therefore 
discharged into the light steam water emulsion rising from the 
The dis 
charge of the upper tubes of the left hand boiler slips through 
the water and the mixture in the center, near the top, is mov- 


bottom tubes. The load was about 275 per cent. 


ing slowly, whirling in all directions. The right hand picture 
illustrates again the tendency for internal circulation in an 


open header; there is a marked rotary flow and downward 
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current on the right. A closer study of the figure will show 
what seem to be light shadows to the left of the tube ends in 
the bottom row. This is the discharge of steam slipping 
through the water. Fig. 11 shows the same boiler steaming 
at 500 per cent load. 

Fig. 12 shows the Heine type header on the right and the 
single circulation flue on the left, at about 450 per cent load. 
The white streak across the right hand header is a cemented 
crack in the glass. Numerous small eddy currents or whirls 
can be distinguished. Bubbles that are nearly stationary are 
distinguishable all along the lower section, directly in the 
center and in the upper right hand corner—these forming the 
vortex of a whirl in a clockwise direction. 

Fig. 13 shows a third arrangement of circulation baftle with 
three flues on the left, and a Babcock and Wilcox type header 
on the nght; the load was about 450 per cent. Fig. 14, at no 
load, shows the construction of the header more clearly. The 
flow in the sections of the Babcock and Wileox header was 
directly upwards, with no cross currents or whirls and only a 
shght sinuous movement, but was throttled by the nipples at 
the top of each section. Stationary bubbles can be distir 
gvuished in many of the headers. At low loads the slip through 


the headers was similar to that in the previous types, the 
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bubbles rising through the water without causing discharge 
from the nipples. 

Fig. 15 is a view of the rear headers when steaming at the 
same rate. The left hand header (corresponding to the Bab 
cock and Wileox tvpe on the right in tront) 1s boiling back 
ward from the upper tubes, causing a fluctuating and Inighe 
water level. The white mark across the bottom of the right 
hand drum is caused by the splashing of the water against the 
glass, 

Fig. 16 shows the rear headers at about 85 per cent load, 
a slight boiling back being noticeable here also. This figure 
shows another feature, however—the left hand drum is dry 
due to the poor cireulation of the front headers into the drum, 
whereas the right hand drum is receiving water which can be 
seen emptying into the rear header. The steam slips through 
the water in the front headers on one side, without pumping 
water into the drum. The true water levels are equal, but 
about 3 in. low. 

Reversal of boiling also oceurred with other types of 
headers. Fig. 17 shows the boilers with front headers as in 
Fig. 10, steaming at 85 per cent. A number of tubes can be 
seen to be discharging steam. This occurred intermittently 
and would appear first at one tube and then another. Fig. 18 
shows the rear of the boilers shown in front in Fig. 12 steam 
ing at about 300 per cent load. 

The back boiling was eliminated by reversing the boiler 
setting, that is, setting the boiler over the furnace so that 


the opening at the end of the lower horizontal baffling came 


at the front and Ineher end of the boiler, near the tront 


header, as shown in Fig. 3b. 


kig. 19 Shows the rear headers when tlie Poller vas set in 


this manner, and the load was about 450 per cent The rear 
headers were perfectly clear, and no discharge occurred from 
anv of the tubes. The front headers were of the design shown 


in Figs. 5 to 9, which figures were also taken with the flow 


ot hot gases entering the tube nest at the front 
igs. 0) and 21 show the rear headers with the same set 
ting. but with the Babeock & Wileox tvpe header at the tront 


of the left hand boiler and the design of Fig. 4C at the tront 


oft the night hand bouler. The nipples ol the sectional header 
were redu ed ali halt In area by Inserting sleeves lig 20) 
De, | 
Fa 
\ B 





hic. 4 Dirrerent Types or Heapers TESTED 
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Fig. 22 Pressure Dirrerence Tests, HEADERS 44 TO 4P, 


shows a load of 300 per cent. While the true water levels wer 
exactly the same, the left hand header shows a higher surface 
and also considerable commotion at the surface, due to reversal 
of cireulation through the upper tubes. The water level 
fluctuated up and down with a swing of several inches. Fig. 
21 shows the same boilers with 85 per cent load. The true 
water levels were equal but when steaming the level in the 
left hand unit fluctuated, rising and backing up the water in 
the drum and then falling. 

In addition to the above tests on circulation, a series of 
tests was made in which the difference in pressure between the 
bottoms of the front and rear headers was measured. Curves 
in Fig. 22 show the results obtained. The letters in the figure 
correspond to the letters in Fig. 4. The circulation flues in- 


crease the pressure difference front and rear of the bottom 
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tubes and add to the circulation created in the tube itself due 
to the slope. 

Boiling back, particularly from the upper tubes, takes place 
if the discharge area at the junction of header and drum 1s 


constricted, CONCLUSIONS 


Increased circulation in the lower rows of tubes of a hori 
zontal boiler can be obtained by constructions which segregate 
the discharge from these tubes up through the front header 
into the drum, and by designing the cireuit to prevent slip and 


to offer the least resistance, particularly at the entrance to the 


























drum. 

The velocity of circulation of a steam-water mixture in m 
creases about as the square root ot the steam volume or load. 

The volume of water circulated increases at first as the 
steam volume increases, reaches a maximum, and then de 
creases. The maximum load on a tube should not exceed that 
coimeident with maximum water delivery. 

The tendeney tor reversal of circulation is lessened by set 
ting the boiler so that the gases strike the tube bank at its ese 
bioher end. Fic.5 Front Heapers; Loap 85 Per Cent; SETTING ASIN Fic. 3b 

ioe ng ee” SE 
= 
Fic. 6 Front Heapers; Loap 85 Per Cent; Setrinc as IN. Fic. 7 Front Heapers; Loap 275 Per Cent; SetrrinG as IN 
Fic. 3b; Water LEVEL BeLow NorMAL Fic. 3b 
Fic. 8 Front Heapers; Loap 450 Per Cent; Serrmine as in. Fic. 9 Lower SEcTION oF SAME BOILER AS IN FiG. 8; Loap 250 : 


Fia. 3b Per Cent; SETTING As IN Fia. 3b 
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Fic. 10 Front Heapers: Loap 275 Per Cent: Serrinc as 1x Fic. 11) Front Heaprers; Loap 500 Per Cent; SeTTinG as IN 
Fig. 3a Fic. 3a 





Fic. 12 Front Heapers: Loap 450 Per Cent: Setrine as in” Fic. 138° Front Heapers; Loap 450 Per Cent: Serrine as IN 
bic. 3a Fic. 3a 














Fic. 14 Borters wirnovut Loap sHOWING TRUE WaTER LEVELS Fic. 15 Rear Heapers CorRRESPONDING TO HEADERS oF Fic. 13 
j 1 IN. BELOW Borrom or Drum In Front HEADERS, AND 1 IN IN Front; Loap 450 Per Cent; SETTING AS IN Fia. 3a 
ABOVE IN REAR HEADERS 
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16 Rear Heapers CoRRESPONDING TO HEADERS OF FIG ) iG. 17 Rear HeapeERS CORRESPONDING 10 DESIGN 
IN Front; Loap 85 Per CENT; SETTING As IN Fia. 3a FRONT; Loap SS Per CENT; SETTING AS IN 





Fic. 18 Rear HEADERS CORRESPONDING TO DESIGN OF FIG ;. 19 {EAR HEADERS CORRESPONDING TO DESIGN 
IN Front; Loap 300 Per Cent; SETTING AS IN Fic. 3a IN Front: Loap 450 Per CENT; SETTING AS IN 
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Fic. 20 Rear Heapers CorRRESPONDING TO DesiGn or Fic. 4F Fig. 21 SnHowina Rear HEADERS, SAME AS IN Fic. 20; Loap 85 
AND 4C IN Front; Loap 300 Per Cent; SETTING as IN Fic. 3b Per CENT; SETTING AS IN FiG. 3b 
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PERFORMANCE AND DESIGN OF HIGH 
VACUUM SURFACE CONDENSERS 


BY GEO. H. GIBSON, NEW YORK 
Member of the Society 
AND 
PAUL A. BANCEL, NEW YORK 
Junior Member of the Society 
HE coetlicient of heat transmission in an experimental 
condenser tilled with pure steam appears from recent | 

estigations to be a determinate quantity dependent upon steam 
temperature, water velocity, diameter of tube and mean water 


temperature and its value is of the order of 500 to 1500 B.t 


per sq. ft. per deg. fahr. difference. In the commer 


yr r hr. 














celal condenser the high rate of transmission undoubtedly ex 
isting for certain parts of the surtace is masked by the large 
amount of relatively idle surface, so that the average coetlicient 
for all the surtace figures out much lower— sometimes as low 
is 50 B.t.u The size and eost of a condenser to maintain a 
| 
| 
| 
; 
i 
j 
| 
| 
| 
| 
| 
_ 
« , 
Pic RELATION BeTWeeN CorEFFICIENT OF HeaAaT TRANSFER 


AND TEMPERATURE DEPRESSION 


certain vacuum depend primarily on the extent of the zone ot 


active condensation, that on how much of the surtace does 


work and 


of hydrodynamics as well as of heat transmission. 


Is, 


how much is idle. As will be shown, the problem 
Is one 
These variations being commonly attributed to the presence 


; 
ol 


air and to imperfect stream distribution and penetration, 
modern high vacuum surface condensers are equipped with 
large capacity air pumps and are designed with liberal areas 
of steam through the tube bank, with the mini 
bank When 


riven leakage, 


for the flow 


mum depth of tube between inlet and outlet. 


careful attention also to exeluding air in 


Is 


high vacuums are suecessfully maintained. However, a cot 
denser which will give a high ecoeffieient of heat transter when 
the test taken 


circulating water at temperatures of 70 to 80 deg. 


readings are under summer conditions with 


fahr., will 
also give relatively low values in winter with cold water; the 
warmer the water and the lower the vacuum, the smaller the 
mean temperature head required to transmit practically con 
stant amount of heat through the surface. 
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DEPRESSION OF AIR PUMP SUCTION TEMPERATURI AS AN INDEX 
OF SURFACE EFFICIENCY 
Examination of the results of a number of tests on com 
mercial condensers, a vacuum evaporator, and a laboratory 
condenser indicates a definite relation between the coetlicrent 
oft heat transter and the difference between the steam t mpera 
ture at the condenser inlet and the air temperature at the 

outlet. 

The water velocity, mean water temperature and tube diam 
eter aflect the rate ot transmission trom the tube ull to the 
Water, that us, the transnussion on the rater side ot the tube 
and their individual influences have been determined eX 
perme! tal sit vle tube cot densers, so that eorrections for these 

ariables can be apphed With a reasonable devres eerta ty 
(ieo. A Orrok’s results have hee ised or the prese ’ I 
; },] 
Thase “i ar as possi me, 
The vanables affeeti heat transmission on thi mn le 
fj ihe ; ma sal nde rare con plex i a eult 
‘ isolatio vel is i observ ee Tact thew ] {| if et rea ly 
‘ 
t 
« 
a 
7) a 
c 
a 
+ 
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eS) 
> -am lemperature 80 2D, 
ane in Pe a ar 
q aco i ..j | _.,, 1— p97 +55 
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Depre of Air-Steam Mixture T era D “ 
Vacuum Temperature, Dea Fah 
a RELATION BETWEEN COEFFICIENT OF HEAT TRANSFER 


AND TEMPERATURE DEPRESSION 

dominates performance, since the coefficients of heat transfer 
still vary several hundred per cent after all variables affecting 
heat transfer on the water side have been allowed 
In 


surface 


tor 


Fig. 1 the coefficient of heat transmission for a number 


ot eondensers Is difference between 


plotted against 


steam and condensate temperatures. Graph a refers to a 


24,000 S(. tt. condenser loaded to 5.9 lb. 
It. 


18,000 sa. 


per sq. ft.; graph b 
lb 
condenser loaded to 
It. 


to a 21,000 sq. ft. 


18.000 condenser loaded to 7.5 


It. 
graph d to an 18,000 sq. 


to an Sq. per sq 4 = 


L.07 


loaded to 


graph ¢ to an lb 


ik. 


per 


sq. condenset B00 


lb. 


to 5.95 lb. 


per sq. ft., and graph « condenser loaded 


It. 


f, for a 25,000 sq. ft. 


per sq. Graphs aand d eoineide. ly 


graph 


base condenser, the coefficient to a 


gle 


refers to five condensers of different sizes, loads and 


rises 


value of 850 B.t.u. for a si set of observations 


Graph g 


Vacuums, 


two with wet vacuum pumps and the others with hydraulic 
air pumps. Graph / shows the relation for a vacuum evap 
orator (in this case the actual air-steam mixture was ob 


served, not the condensate). 
Fig. 


Prof. J. 


The four lower eurves show the relations existing between the 


shows similar graphs based on results obtained by 


A. Smith with experimental laboratory apparatus. 
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coetlicient otf heat transmission and the number of degrees 
which the temperature of the air-steam mixture is below the 
steam temperature corresponding to the total pressure. Call 
ing the heat transfer at zero air 100 per cent, all the results 
for different steam temperatures can be combined in a single 
percentage of efficiency curve, as shown by B, Fig. 2. 

The maximum heat transmission, obtained by Smith with 
pure steam is low as compared with that obtained by Orrok 
and others. 

Graph B is replotted as the dotted graph j in Fig. 1 by 
assuming the maximum coefficient to be 1000 at a condensate 


temperature 3 deg. below steam temperature, in order to bring 
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Fic. 3. ErricteNcy oF SuRFACE vs. TEMPERATURE DEPRESSION 
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Fic. 4 Rise or Water TEMPERATURE IN Passinc THROUGH 
CONDENSER INDICATES ACTIVE AND INACTIVE ZONES 


it into the region of the other graphs representing commercial 
condensers. Graph j is then seen to have the same trend as 
the others. 

The graph of Fig. 3 was obtained by averaging the results 
represented in graphs a, b, c, d, e, f, g, and h, and expressing 
the heat transmission as a percentage of the maximum ob 
tainable under the conditions of rate of heat transfer through 
the tubes and from tubes to water, prevailing in the con 
densers considered. 

The performance of a condenser is usually dominated, to 
the exclusion of other factors, by the extent of the active and 
inactive zones of condensation. Thus tests show that the 
coefficient averaged for all the surface may increase as the 
water velocity decreases. The explanation is to be found in 
the lower vacuum and smaller specific volume of steam cor- 
responding to the lower velocity, smaller quantity and higher 
final temperature of circulating water, under which conditions 


there is greater steam penetration and more surface is brouglit 
into action. 

Other explanations of the variations in heat transmissio 
coefficient have been founded principally on the variables at 
fecting the water side of the tube or on the theory that a co 
stant coefficient would be obtained by assuming thie total heat 
transter to vary as some fractional power of the instantaneous 
temperature difference instead of the first power. 

We may assume for the present that the coefficient of heat 
transter for a single tube immersed in steam depends on tli 
water velocity (in an open tube or manner of agitatio 
other tubes), size of tube, material and cleanliness of tube and 
mean water temperature, but that all of these factors take: 
together do not explain the wide disparity ot results obtained 
with actual condensers. We may also assume in the light ot 
evidence that the total heat transfer is a function of the first 
power of the temperature difference and not of a fractional 
power as suggested by Loeb and Orrok. 

Measurements of rise in temperature of cireulating water 


in multiple pass condensers have shown that there are two 


» 
d 
d 


re 





emperaty 








8 aad s v 


a 
« 


—-Surface — - 


A 5 Cc 


Fig. 5 VARIATION OF PROPORTION OF ACTIVE AND INACTIVE ZONES 
IN AN “Exvastic’’ CONDENSER 


COMBINED EFFECTS OF PRESSURE DROP AND AIR 


fairly well defined zones in a surface condenser: one in whi 

condensation takes place actively, the other wherein very 
little condensation takes place. Fig. 4 from a paper by Pret. 
Josse shows readings of water temperature and of heat ab 
sorbed in an actual condenser plotted against surtace tra 
versed. About 40 per cent of the surtace is inactive. 

Let us consider a condenser, Fig. 5A, in which steam cor 
densation occurs up to line a 6b and air concentration during 
the flow over the remainder of the tube surface; 1.e., nearly all 
the heat is transmitted to the water in that part of the surtace 
preceding the line a b. The water temperature is assumed 
constant at 7',. In the first zone the temperature drop to 7 
is almost entirely due to the pressure drop required to over 
come the pneumatic resistance offered by the condenser struc 
ture to the flow of a large volume of steam. From this region 
on, the temperature drop corresponds to the reduction in 
partial pressure of the water vapor, the drop in total pressure 
being negligible, due to the fact that the volume flowing in this 
zone of the condenser, where only 1 or 2 per cent of the 
steam remains, is very small. The partial pressure of the air 
at exit is represented by the difference of the vapor pressures 
corresponding to the temperatures 7, and T7., T, being the 
final air pump suction temperature. 

Now assume that the air leakage is reduced, or the air pump 
eapacity increased, so that the air withdrawal occurs at some 
lower partial air pressure represented by the smaller differ- 


ence T,—T/ (Fig. 5B). A part of the zone (2) may then be 


« 
J 
- 
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dispensed with and, as the same initial steam temperature 7 


} 


IS maintained with less surface, the average coeflicient of heat 


transter will higher. 


Ag 


hgure 


out 


ain, assume the ease in Fig. 5C, wherein the water tem 


perature is reduced and a higher vacuum maintained. If all 
of zone (1) up to a b is to remain active, the pressure drop 
expressed in head of steam must increase approximately i 
proportion to the square ot the steam velocity ana specihe 


Temperature 7”, is therefore closer to the water 


re 


this te mperature 1 


olume 


temperature than betore. furthermore, the difference 


betwee and the air pump suction tem 


perature 7.” must increase in order to give the same pan 


tial air pressure with a lower total pressure. This is explained 


by Fig. 6. For a constant partial air pressure, which means 
constant air leakage with constant pump displacement, the 
temperature difference and the percentage of air richness must 
both inerease rapidly as the vacuum increases. For these two 
reasons more surface will be required in zone (2) of Fig. 5 


extending it to d” and the average coefficient of heat 
transfer will accordingly figure out lower. The coefficient 
vill also be further reduced because the average temperature 
of the steam is now lower through zone 1) on aecount ot 
the greater pressure drop 
ae | oom 2 - y 
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F dns 
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hic. 6 Prercentace Arr IN MIXTURE AND DIFFERENCE OF TEM- 
PERATURES CORRESPONDING TO ToTAL PRESSURE AND THAT 
ACTUALLY EXISTING, FOR CONSTANT AIR PRESSURE OF 1/10 IN 


Many variables have to be taken into account to caleulate 


the actual relative depths of these zones in a condenser. 
) Among the independent variables which would need to be 
considered may be mentioned water velocity, initial water tem 
perature, weight of water, tube diameter and cleanliness, ar 
rangement of water passes, steam temperature, amount of air, 
. air pump capacity, amount of surtace and, perhaps most im 
portant of all, the arrangement or geometrical configuration 
of heat transmitting surface. However. we find that if the 
‘ difference between vacuum temperature and air outlet tem 
perature 7,—-T, is increased by increasing pressure drop o1 
bv inereasing the amount of air, there is a decrease in the 
average coeflicient of transmission; and conversely if 7,.—7 
is decreased by decreasing pressure drop or decreasing the 


amount of air, there is an inerease in the average coefficient. 
Empirical results showing the same relation have been given 


in Figs. 1, 2 and 3. 


PRESSURE DROP 


If the proportion of steam condensed per tube, the depth 
of penetration and the steam density were all constant, the loss 
of head through the first zone of the condenser would vary 
as the square of the velocity, or according to the well known 
relation for inelastic fluids h=v* 


29. If the amount of steam 
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condensed per tf ibe and the steam densitv remained constant 
hy if the penetratior iInereased | proportio te 1 

entrance, the pressure drop would vary as the cube the 
trance velocity. 

Pressure drops actually observed usual] retwee es 
limits By dividi both the steam weiglit ‘ i é 
pressure drop resulting by the mea Ss) ¢ Wwelg ‘ 
steam, test readings can be eXDresser ers ‘ 
elocitvy and “ head” of steam 

In Fig. 7 are plotted on logarithmi paper thi eads and 
proportional eloeities obtammed 1 the expel! ‘ ~ ) et 

the Bureau teed water heater. Che points rres ‘ 
closely with a line of slope 2.5: that is. the head varies as | 
Ihe exponent ot 2.5 cal be explained or The npasis that 
increased loads the steam penetrates tarther I the eate! 
it is like pumping water into a leaky distributi syste 
his is borne out by the quantities plotted in Fig. 8 for thre 
condensers of large size In these tests the Crease st, 
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ric. 7 RevLation BETWEEN Presscre Drop anp Steam VELOCITY 


velocity (weight per hour divided by specific weight Is dus 


entirely to increase in vacuum and specific volume, the 


flowing actually decreasing at the higher velocities. 


In Some cases the increase in steam velocity IS accompanied 


by decrease in active zone, and then it would be expected that 


he head of steam would vary as a function of the velocity 
less than the square. This oceurs, for example, when the load 
is decreased, but the vacuum greatly increased, as by the us 


of very cold water. The decrease in load is accompanied b) 


vreater air leakage and this taken together with the fact that 


the air-steam mixture must be richer at high vacuum, as has 


been shown by Fig. 5, causes an increase in the inaetive zon 
At the 


velocity of the steam increases due to the higher vacuum 


and shortening of the active zone. Same time tiie 


If the depth of the active condensing zone is assumed 
that 


remain constant, however, we can assume the head lost 


varies at least as the square of the velocity. In estimating 


performance, this is a provisional basis of calculation; for, 


as will now be evident, to caleulate the pressure drop it is 


necessary to know the depth of penetration, which in tu 
depends on the average heat transfer which is the final result 


sought by caleulation. 


CALCULATION OF SURFACE EFFICIENCY 


that the several characteristics of a surface 


denser are known for 28.5 in. vacuum, under which conditions 


Assume 


con 


the pressure drop through the condenser is 1/10 in. of mer- 
cury column and the air pump eapacity and air inleakage are 
such that the partial pressure of the air is 0.124 in. of mer 
cury, so that the depression of the air pump suction tempera 
ture is 5 deg. below the steam temperature, corresponding to 
an efficieney, from Fig. 3, of 45 per cent. 

We the 
We 


required in zone (2) in order to reduce terminal pressure, so 


wish now to know conditions at 29 in. vacuum. 


have seen from Fig. 5 that additional cooling surtace is 


that the weight of steam at the greater volume corresponding 
to the higher vacuum can penetrate to the same depth in zone 
(1), wherein, in other words, greater pressure drop will oc 
cur. In the actual condenser, the surface remains constant, 
so that there must be a re-adjustment of working conditions, 
(1) 
ot the 


required in zone (2) for air concentration. 


zone becoming smaller beeause of resistance to the flow 


greater steam volume, also because more surface is 


We must bear in mind that zone (1) is not only affected by 
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iG. 8 RELATION BETWEEN PressuRE Drop AND STEAM VELOCITY 
pheumatie conditions but by the performance of zone (2) 
and of the air pump. Thus if we slow down the air pump, 
(1) 


vacuum. | 


zone will be shortened with consequent decrease in 

We can calculate the pressure drop for the assumed elastic 
condenser of Fig. 5, wherein zone (1) always remains the 
same. ‘This, in connection with the depression due to air pres 


sure, leads to a temperature difference 7,—T7, and a cor 
responding surtace efficiency, which we will apply to the actual 
condenser. 

Thus the pressure drop at 28.5 in. of 0.1 in. becomes 0.148 
in. for the larger volume at 29 in. vacuum and the total pres- 
().148) =0.852. 


Modern air pumps, particularly the hydraulie types, run 


sure at the air suction is (1 


ring at constant speed, remove practically a constant volume 
of air, that is, have constant displacement or equivalent dis 
placement under wide conditions of operation. Therefore with 
constant air inleakage the partial pressure of the air in the 
air-steam mixture withdrawn from the condenser must also 
be a constant, neglecting the slight effect of temperature on 
air volume. 

The partial air pressure thus remains equal to 0.124 and the 
0.124=0.728 in. 


sure corresponds to a steam temperature of 69.5 deg., 


partial vapor pressure is 0.852 This pres 
which is 
a depression of 9.5 deg. below the vacuum temperature, so 


that the efficiency of the condensing surface is now 3645 per 


cent, according to Fig. 3. 
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Similarly the depression for 29.2 in. vacuum is found to be 
13.8 deg. and the eflicieney 32 per cent, and so on for other 


vacuums, and a graph can be plotted as shown in Fig. 9, 
graph A. 
Graphs B, C and D were obtained similarly, 2 being for a 


lower partial air pressure, due to less air leakage or a larger 


capacity pump, C for the same air conditions as A, but less 
pressure drop (as with better spacing of tubes), and D for 
both reduced air and less pressure drop. 

Graph B: Reducing the air leakage (or increasing pump 


capacity) gives less temperature depression and hence raises 


the eflticieney particularly at moderate vacuums. 


Graph ¢ Reducing the pressure drop raises the high 
vacuum end of the efticiency curve and also extends it to 
higher vacuums. The efficiency of the surface at 29.4 in. 


vacuum 1s 36 per cent as against 25 per cent in graph A. 


Graph D: Reducing both air leakage and pressure drop 


results 1h large Increase 1h elheieney as shown by this graph. 
ZONE CONDENSERS 
We have been considering the conditions on the steam or 


steam-air side of the tubes. and the variations in the relative 


extension of the active zone of the condenser. The perform 


ance under any conditions will also be affected by the con 


the heating surface itself, dependent 


ductivity of upon its 
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cleanliness and also upon the conductivity from the metal to 
the tube. 


the water within Fouling or sealing of condenser 


tubes will reduce heat transmission and can be corrected by 


cleaning only. 
Assuming a clean condenser, the conductivity from the tube 
to the water becomes the controlling factor in the active zone, 


and therefore by increasing velocity, greater heat transmis 


sion and better vacuum can be obtained. In the inactive zone, 
however, any inerease in velocity of the water is of little 
benefit. There is only a very small amount of heat being 


that the difference in between 


the metal tube and the water is very small compared to the 


transmitted, so temperature 


difference in temperature between the metal wall and the sur 
Hence 


difference 


rounding stagnant steam-air mixture. any reduction 


in the already small temperature from metal to 
water gained by increase in water velocity has an impercepti 
ble effect on the overall temperature difference between steam 
air mixture and water and the corresponding rate of heat 
transfer, just as an increase in the size of the valve placed on 
the end of a long, small diameter pipe line, will not result in 
any appreciable increase in quantity of water discharged. 
Thus whereas it is profitable to increase the water velocity 
through the tubes in the active zone of the condenser, any 
such inerease is of no value commensurate with its cost in the 
inactive zone. A decrease of velocity in these tubes is even 
desirable, because by such decrease the power for pumping 


the cireulating water can be deereased, or else for the same 
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power a higher velocity of water can be maintained through 
the tubes of the active zone where it will do some good, A 


large flow of water is not required for heat absorption im the 


Inactive zone, as relatively little heat is transmitted here. 
The applheation of this principle is shown by the sketches 


ot Figs. 10, 1] 


with two 


and 12. In Fig. 10 a eondenser is arranged 


passes, one containing three-fitths of the 


Surilace and 


the other two-fitths of the surtace, the torme being intended 


to comprise the active and the latter the mactive zone All 


of the water is passed through the tubes of the active zone at 

eh velocity \ part only of the water passes through the 
tubes of the inaetive zone, the rest being short-circuited 
through the by-pass. If the velocity of the water through the 
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condenser by proper arrangement of steam path and spacing 
of tubes, these being of great Importance at ery hig 
vacuums 

The pressure drop through a condenser, expressed term 
ot head otf steam. aries as a inetion of the elocitv of the 
steam, greater than the square | the inerease in elocityv is 
accompanied DY a nerease In average heat transmissi a 
eflicient and uw depth of penetratio or maller i the 
square if the increase uv elocitv Is accon panied by a decrease 

iverage heat Transmission coe ment a dept pene 
tratiol 

In purchasing high vacuum condensers, comparison should 
be made of the pneumatic resistance « the structure thie 








lnactive-zone tubes were one-fifth of that through the active DASIS oO eloeitv ot tlow at each row of tubes and the imbetr 
zone tubes, the head lost would only be 1/25 as great, witl ot rows in series through which steam must flow Attention 
corresponding saving of power for pumping the circulating should also be given to possibilities for the formatio Lit 
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ACTIVE AND INacTIVE ZONES ACTIVE AND INACTIVE Zones. Two THREE ZONES OF DIFFERENT ACTIVITIES 
PUMPS 


through the aetive tubes of the condenser. Fig. 11 shows how 


the same conditions are obtained using two circulating pumps 
In Fig. 


12 is shown a three pass condenser in wluich the 


the middle zone fairly 


All ol the 


part of the 


velocity in the lower zone is small, in 


high, and in the upper zone the maximum. water 


vroes through the upper Zone, but only total 


through the other zones, By manipulation of the valve, the 


quantity of water going through the zones is varied to take 


. eare of different conditions of operation in summer and win 
ter, and of load, air leakage, air pump capacity and vacuum 
A three-pass zone condenser may also be built with, say, halt 

; the tubes in the bottom or first pass and the other half of the 


The 


is that the inactive zone is too large 


tubes divided between the two upper objectior 


passes. 
to this design (one-halt 


the total) and the water velocity still too high. 


CONCLUSIONS 


The obtained with 


cold circulating water is due principally to a greater propor 


lower average heat transfer coefficient 


tion of the surface being inactive, which in turn is due to 
greater pressure drop incidental to the flow of a larger volume 
of steam and to the greater proportion of air to vapor exist 
ing in the mixture stagnating in the outlet zone of the con 
denser. 

Better efficiency of surface at high vacuum can be obtained 


by preventing air inleakage, increasing pump capacity and 


decreasing the pressure drop or pneumatic resistance of the 


in condensers of moderate size in whieh the smaller 


le pti ol 
tube bank lessens the pneumatic resistance. 


The depression ot the air suction temperature below the 3 


inlet vacuum temperature is an index of the surface efliciency, 


on the steam side. 


By analyzing the temperature depression in a given cot 


denser into that due to pressure drop and that due to partial 


air pressure, it is possible to determine whether flow condi 


ditions offer the greater possibility for improy 


tions or air col 


efficiency and vacuum. 


o 
By means of accurate electrical resistance thermometers 


temperatures can be taken at a multitude of points on bot! 
steam and water sides of the surface of a condenser unde 
going changes in operating conditions, which would enable 
one to isolate the tactors influencing the extent of the active 


and inactive zones. 


A high velocity of cireulating water, or the equivalent in 


erease in water film agitation by the use of cores or spirals, 


Is desirable in the tubes ot the active zone ot a eondenser ; 


and this ean be obtained, without additional power consump 
tion in pumping the circulating water, by reducing the velocity 


of the water through the tubes of the inactive zone. 
\PPENDICES 


In two appendices to the paper are discussed at some length 
the effects of viscosity, velocity and temperature difference on 


coefficient of heat transfer in high vacuum surface condensers. 
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2 ae history of the development of the steam engine pre 
steam pressures, so that it seems natural that engineers should 


bie How be 


sents a gradual but continuous and persistent rise of 


ask the question : 


far can steam pressures prac 
tically and profitably increased?” Pleas for higher steam 
pressures have several times resulted trom investigations of 


Prot. 
! 
Hizh-Pressure Steam, before the Society in December, 1896. 


this subject; one of the most remarkable of these was 


R. H. Thurston’s paper on the “ Promise and Poteney” « 


Since the seience ot thermodynamics has been recognized 
by engineers as a sure guide to improvement of heat engine 
economy, there has existed a tendency to increase the tempera 
ture range of the working fluid, that is, to increase the tem 
perature at which the working medium absorbs heat and to 
In 


engine practice this has led to the reeognition of well detined 


lower the temperature at which it rejects heat. steam 


limits: a maximum steam temperature of about 600 deg. tahr., 
above which lubrication of piston engines and maintenance of 
valve parts and packings is difficult, and a minimum condenser 
2y in. 


I 


temperature of about 80 deg. fahr., corresponding to 
of vacuum or |» Ib. per sq. in. back pressure. This tempera 
ture is so near the usual cooling water temperature that a 
higher vacuum would require disproportionately large quan 
tities of cireulating water. The necessary size of the cireulat 
ing pump and also the necessary increase in the size of the 


air pump render higher degrees of vacuum unprofitable. 


In the best present day practice, except for slightly 
higher pressures in some few isolated cases, the maximum 
steam pressure is 200 Ib. per. sq. in. abs., and the superheat 


is 200 deg. fahr. The corresponding temperature of evapora 


tion is 382 deg. fahr. and the bulk of the heat is absorbed at 
a temperature 200 deg. fahr. below the maximum. It seems 
reasonable to expect that the approximation to the ideal 


Carnot eyele, and simultaneously the economy, would be im 
proved by using higher pressure and less superheat, that is, 
by inereasing the temperature at which the bulk of the heat 
the 
Even a casual reference to steam tables and diagrams confirms 


is absorbed, without inereasing maximum temperature. 
this expectation and reveals the remarkable fact that the higher 
the steam pressure, the less the total heat in the steam if the 
final temperature be kept constant and correspondingly, the 
superheat is reduced with advancing pressures. 

An examination of the Mollier total heat-entropy diagram 
that the of 


energy in adiabatic expansion to any given back pressure is 


shows amount heat convertible into mechanical 


considerably higher for high pressure and little superheat 
than for lower pressure and more superheat, if the maximum 


We have 


thus two causes making for better thermal efficieney with in- 


temperature of the steam is the same in both eases. 


creasing steam pressures at constant maximum temperature: 
the decreasing total heat of the the 
of that of the heat convertible 
mechanical energy in adiabatic expansion. 

Fig. 1 


pressures by means of the temperature-entropy diagram. This 


steam and increasing 


amount part which is into 


illustrates the theoretical gains due to high steam 


shows clearly how the relative amount of convertible heat in- 
creases with higher pressures, and the tabulations in Table 1 
give exact numerical values. 


Presented at the Annual Meeting of THr AMERICAN Soctety 
MECHANICAL ENGINEERS, New York. December 1915. Pamphlet copies 
10 


or 


without discussion may be obtained; price 5 cents to members; 
cents to non-members. 


PRESSURES, 
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Tables 2 and 3 give the theoretical percentage of gain for 
certain comparisons, selected on account of their relation to 
conditions prevailing in present day practice. These tables 


show that, even in ease of high vacuum in the condenser, the 


gains, while not overwhelmingly large, deserve careful oon 


sideration, and that in case of atmospheric exhaust, these gains 


are so large as to fully justify an endeavor to realize high 
steam pressures in practice. Theoretically, the etficien ot 
high pressure noncondensing engines should be as high as that 


ol many condensing engines under present dav conditions. 


In all the comparisons the steam pressures are carried up to 


1574 Ib. per sq. 1n., whieh is the pressure at Wihieh sat irated 
rABLE 1 COMPARISON OF EFFICIENCY WITH DIFFEREN 
PRESSURES 
Exhaust 29 In. Vacuun 

INITIAL CONDITION Hear Units 
OF STEAM In 1 La 
Rat ( 
d ( ip 
, rem- Total |Converti-| 'S* : stan 
Pressure  Super- bl Ef- pares en I 
Lb. per heat perature — a fi with Ist Diagrar 
of Steam, Exhaust Adiabatic “—* 
Sq. In Deg I g. 1 
ne Fahr Deg Tempera- Expan- 
Fahr. t s10D 
200 218 600 1267 417 0.3285 1 000 U 
600 113 600 1251 167 0.3730 . a haay 
L574 0 600 1128 154 0.4025 1. 226 
Atmospheric Exhaust 
125 0 344 1O1o 157 0.1552 1.000 
600 113 600 1119 29) 0.2600 1.675 1 g , 
1574 0 600 Qu6 tO5 0 3062 1 972 i 
rABLE 2 RELATIVE GAIN IN THERMAL EFFICIENCY DUE TO IN 
CREASING STEAM PRESSURE TO 600 LB. PER 8Q. IN. ABS 
Finat Connrrion 
29 IN. Vacuum ATMOSPHERIC Ext » 
oF STEAM 
Initial Constant Constant Constant Const 
Condition of Temperature Superheat Pemperature Superheat 
Steam 600 Deg. Fahr 100 Deg. 600 Deg. Fahr m 
As against 100 |b 
initial pressure | 25 per cent 30 per cent 52 per cent 85 per ce 
As against 200 lb. 
initial pressure 13 per cent 15)9 percent] 32 per cent 37 46 per cent 


steam has a temperature of 600 deg. fahr. At the present time 
such high pressures should hardly be advocated, but the figures 
clearly indicate the gain which might be realized could designs 
ot 


pressures be successfully worked out. 


engines and turbines which are suitable for such steam 


The following considerations will show how far the benetits 
of high steam pressures may be realized under practical con 
ditions, as far as our present knowledge and experience enabl 
us to realize them. 

The ideal Rankine cyele cannot be realized in practice. | 
steam turbines the expansion of the steam cannot be effected 
without to 


that extent make the expansion deviate from the adiabatic. 


friction losses which are converted into heat and 
It is also impossible to fully extract the mechanical energy 
which manifests itself in the velocity of the steam, the residual 
velocity representing a loss. 

In 


losses due to initial condensation at the time of steam admis 


piston engines of the double-flow type there are large 


sion and to heat transfer between the steam and the cylinder 
walls. In the unaflow type of piston engine, properly de- 
In this 


latter type of engine it is, however, impossible to carry the 


signed, these losses can be almost entirely avoided. 
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expansion down to the condenser pressure, beeause if such ble because they require complicated automatic regulating ae 
were done the compression, which commences at the same vices necessary on account of the interdependence of feed and 
point of the stroke where the expansion ends, would simply fire control. 
be an exact reversal of the expansion. Thus, the compression In considering boilers tor high steam pressures, it must not 
curve would retrace the expansion curve and no work would be overlooked that the mass of water in the boiler is at a 
be done in the cylinder. In fact in this case no steam could higher temperature than that in a low-pressure boiler | 
enter the eylinder, because the clearance would contain as difference amounts to approximately 100 deg. for 600° |b 
much steam of the same pressure and volume as that admitted pressure as compared with 200 Ib. Even if the heating sui 


ror « Xpansio j 
These 


in ft 


sources: ol loss. 


friction in the turbine, condensatior 


ie double-tlow piston engine and incomplete expansion 1 


the unaflow engine, determine the practical limits of the pos 
sibility of realizing the Rankine eyele. In 


large steam tut 


tit 


es this approximation, or the Rankine cycle efficiency, has 
been carried to about 76 per cent, and it is a remarkable tfaet 


that an efficiency closely approximating this has beer 


realized 
in unaflow engines, even in small sizes. 
There is no reason whi the same relative eiherency should 


not be realized with higher steam pressures. Such losses as 


“are sunply due to temperature differences must be the same 1! 
itial final 


the it and 


temperatures of the steam remain the 
rABLI } RELATIVE GAIN IN THERMAL EFFICIENCY DUE TO I 
CREASING STEAM PRESSURI rO 1574 LB. PER SQ. IN ABS 
\t 
I ( s 29 \ 
rx! 
4 1 1OOo d ahr 
" at {$1454 is 
As ‘ 2H 218 deg i 
216 pe , 
same, because the temperature changes through which the 


steam passes in performing the cycle are of the same magni 


tude in both cases. 


In a steam turbine higher steam pressures will mean either 


higher velocities or more stages, both introducing higher tri 


Lio! losses It Is, owever, to be 


expected that by caretul 


design the percentage of these friction losses as 


compared 
with the total amount of energy available in adiabatie expan 
sion can be kept the same as in present day practice. In una 
flow e1 vines it is quite possible to keep the percentage ol loss 
due to incomplete expansion as low as the correspond g per 
centage in present-day practice. 

The foregoing seems to justify the employment of 


Standard 


higher 


steam pressures, boiler however, do not 


designs, 
permit the production of steam of a pressure higher than about 
200 Ib. per sq. in. without sacrificing safety and without calling 
for an investment in the boiler plant high enough to offset the 
gain in economy caused by higher steam pressures. 


The 


steam pressures demands two fundamental changes in 


solution of the problem of boiler safety unde 


high 
boiler 
design : 

a The boiler must be constructed entirely of tubes of relatively 
small diameter. All drums and vessels of large diameter, 
as well as all flat surfaces (even if staved) must be aban 
doned. 

b Expanded, beaded or riveted joints exposed to the action 
of the tire must be avoided. That part of the boiler which 
receives the heat of the furnace must be practically a one- 
piece structure, 

It is important that in meeting these requirements the essen- 
tial characteristic of water circulation in the boiler be retained 
in order to make possible a control of the steam pressure and 
Flash 


boilers, while permitting high steam pressures, are not desira- 


of the water content of the boiler by simple means. 


lace 1s made very large, or. in otnel words, the « vaporaltio! 


per square foot is kept very low, the stack gases will leave thi 


high-pressure boiler at a temperature 100 deg. higher than the 
correspond yr gwases ol tie low-pressure boiler, [he Dole! 
efficiency, other things being equal. is correspondingly reduces 


eourse, possible to meet this ditlicultv by mak 
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Fic. 1 TemperatuRe-ENTROpY DIAGRAM FOR STEAM 
tion to what is current practice in boilers working unde1 
pressures used today. It Is also possible TO Increase the 


effectiveness of the heating surface by design. Boiler 


prope I 


designers are realizing the possibilities in this direction, ev 


with steam pressures not higher than 200 lb. This is demo 


strated by the tact that modern boilers show an evaporation 


per square loot of heating surface twice as high as was cus 


tomary only a few years ago, at the same time realizing a 
better efficiency than formerly. 

It therefore seems reasonable that highly elheient Vy 
pressure steam boilers can be made, even without resorting 


to special heat effect ot thy 
boiler The 


saving devices 


saving apparatus to offset the 


higher temperature of the water in the 


possi 


bilities of these extraneous heat should, how 


ever, not be overlooked. Even though the waste gases leaving 


the boiler have a temperature of 700 deg. fahr. or more, a 
properly installed economizer will reduce this temperature to 
any desired degree within the limits given by the temperature 
of the feed water. Even a very small economizer will save 
enough heat to offset the loss due to the higher temperature 
some 


corresponding to higher pressure. In instances, the 


waste gases might profitably be ‘used to heat the air which 


supports combustion in the furnace. 
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The question of strength of constructional parts outside of 
the boiler to withstand high steam pressures is of great im- 
portance. In reciprocating engines this question can be an- 
swered from practice, because pressures tar exceeding 600 Ib. 
per sq. in. are used successfully in gas engines and Diesel 
engines, and therefore the design of cylinders for high steam 
pressures should not present any difficulties which have not 
already been overcome in other types of machines. 

In steam turbines, especially in those of larger size, the 
casings of large diameter would need to have disproportion- 
ately heavy walls were they required to withstand pressures 
much higher than those employed today. The solution of the 
problem of adapting turbines to high pressures is found in the 
principle underlying most present designs of large steam tur 
bine units. According to this principle, the pressure of the 
steam is greatly reduced in the first nozzle and the resulting 
high velocity is utilized in several rows of blades of the velocity 
stage type. Thus, it is possible to confine high pressures to 
the steam piping and to the “steam belt” carrying the steam 
to the first nozzles, but to have comparatively low pressure 
even in the first part of the casing. The lesser efficiency of 
the velocity staging is not so serious at the high-pressure end 
as it would be at the low-pressure end, because the loss mani 
fests itself in a somewhat higher superheat of the steam en 
tering the sueceeding stages and is therefore partly recovered. 

With high pressures, the difficulties with piping and fittings 
are greatly reduced on account of the reduced specitic volume 
of the steam. Even if lower rates of flow than those custom- 
ary in present practice are permitted in high-pressure steam 
lines 
fact 


(on 
that 


approximately one-third of the space required by one pound 


account of the greater density of the steam), the 
one pound of steam at 600 lb. pressure occupies 
at 200 lb. pressure reduces the required size of the piping and 
fittings to such an extent that both difficulties in design and 
cost for a given capacity are, if anything, less than for lower 
pressures. 

In piston engines the question of cylinder lubrication is 
important. It is apparent that high steam pressures will per- 
mit neither slide nor Corliss valves. The advent of higher 
pressure will cause the poppet valve to come into its own in 
America, where it is now seldom used, in spite of the great 
success it has had in Europe for many years, lately the flexible 
seat type especially. 

The largest part of the lubricating oil now used in piston 
engines is required for the steam distributing valves. That 
part required by the piston and piston rings is very small 
and the possibility of sufficient piston lubrication is not af- 
fected by higher initial steam pressures, because even in case 
of very high mean effective pressures in single-acting engines, 
where the piston serves as cross-head and therefore requires 
constant lubrication, the piston ean be made long enough to 
keep the pressure per square inch within proper limits. 

For a given output the cost of a unaflow engine suitable for 
high steam pressures should be less than that of double-flow 
engines, as soon as it can be manufactured under economical 
conditions of manufacture. Such an engine, if single-acting, 
has but one very simple organ of steam distribution and on 
account of its high mean effective pressure its weight per 
horsepower is low. Even in a single-acting engine of this type 
the mechanism is utilized twice as efficiently as in a four-stroke 
eyele Diesel engine. 

Steam turbines for high steam pressures would probably 
cost a little more than those using lower pressures and giving 
This 


extra cost would be offset by a considerable saving in the re- 


the same power, on account of the extra stages required. 
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quired condenser cooling surface on account of the larger 


percentage of moisture in the steam entering the condenser 


and the reduced steam consumption due to better thermal 


efficiency. Table 4 will make this clear. 


The question of stufling boxes can be entirely eliminated in 


both turbines and piston engines—in turbines beeause high 


steam pressures need not be carried beyond the first nozzle, 
and in piston engines because the single-acting type of engine 


is from many points of view the logical design for high 


pressures. In such a piston engine the stem of the one valve 


can be provided with a “labyrinth” packing, as has been 


successfully done in practice. ‘ 


rABLE 4 REDUCED STEAM CONSUMPTION DUI 


rHERMAL EFFICIENCY 


rOBETTER 


I | . Pin) It now 

‘ ondition of St 
nitial Condition of Steam 600 Deg. Fahr. 600 Deg. Fahr 
Ideal efficiency with 20 in. vacuum 0.329 0 37 
Percentage of steam in exhaust Oo Sl4 0 749 
Ratio of condenser cooling surface-O0.529% 0.749 0.373 © O.S14—0.812 
Thus, 2 saving of about 1 per cent of the condenser cooling surface 
might be expected. 

In the design ol power houses the question ol the propel 


arrangement of the auxiliary apparatus, such as feed pumps, 
air and circulating 


pumps, fans and stokers, would have to 
be considered from the point of view of high steam pres 
sures. In very large plants all auxiliaries are often driven by 


electric power, and the current for them is furnished by a 
separate power unit. Inasmuch as these * house service units” 
in modern power plants have capacities of 2000 kw. and over, 
it is a simple matter to operate them directly with high-pres 
sure steam. 

Where it that 


independent, it should be 


is desired the auxiliaries be driven entirely 
possible to drive them with high- 
pressure steam turbines if the size of the auxiliary unit wan 
rants this, or by high-pressure unaflow engines for the smaller 
sizes. 


In this latter case, the objection might be that 


the exhaust of the unaflow engine would introduce a certain 


raised 
amount of lubricating oil into the condenser. This question 
can be met in different ways. If the unaflow engine is of the 
vertical single-acting type, the lubrication can be reduced to 
a very small amount, and could possibly be accomplished with 
graphite only, so that the amount of lubricant introduced into 
the condenser would be insignificant and harmless. 

Another way of meeting this question would be the non- 
condensing operation of the unaflow engines, using the heat of 
their exhaust in a feed water heater. This manner of opera 
tion appears to be very attractive, because the economy of. 
nonecondensing unaflow engines, as compared with noneon 
W here 
clean feed water is readily available, the method would be 


readily applicable, or the unaflow auxiliary units might be 


densing engines of other types, is extremely high. 


connected to an independent small jet condenser. 

It seems clear that if steam pressures are increased to, say 
600 lb. per sq. in. without using temperatures higher than 
those employed in modern practice, the diffieulties eneoun- 
tered by the designer are not formidable and are more easily 
met than in the case of some types of explosion engines which 
have been successfully designed. The result to be attained by 
adopting such high steam pressures appears to be fully worth 
the effort, because thermal efficiencies closely approaching 
those of explosion engines can be realized with simpler ap- 
paratus and consequently better overall economy, at the same 


time retaining all the great practical advantages which steam 
utilization has over any other method of producing power. 
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HE first half of this paper is devoted to the mathematical 
development of the data required for caleulating ehim 
evs on a gas basis, taking into account the increasing tendenes 
to operate boilers at lugher overloads, the attention being given 
to baffling as a factor in improving boiler performance, and 
the efforts to Improve the eflicieney of combustion, resulting 
in a reduction of the volume of gases to be removed. 
In the halt 


data are exemplified by the 


second formulae and 


the appheations of the 


consideration of the following 


problem: What sizes of chimneys will be suitable for two 500 


lip. boilers for continuous operation at not over 150 per cent 


of rating? The temperature of the air will not exceed 80 deg 


fahr., and the breeching will be about 50 ft. long and have 


two nght angle turns. 


The following symbols are used in the equations given 


I area of a circular conduit, sq. ft 
d diameter in ft. corresponding to A 
i effective height ot chimney, it. 


l equivalent length of breeching, f 
r barometric pressure, in. of mereury 
P, draft loss through the boiler, in. of water 
total effective draft req ured at the entrance to the chim 


ney, in. ol water. 


DP; draft required in the furnace, in. of water 


Pp, total draft loss in the breeching due to friction, in. of 
water 
P draft required to increase velocity, in. of water 


PL draft loss caused by sudden enlargement of the gas pas 


sage, in. of water. 


F draft loss in the chimney, in. of water 
p draft loss in the chimney per 100 ft., in. of water 
P, = maximum draft produced by the chimney, in. of water 
p, = maximum draft produced by the chimney per 100 ft., in. 
ot water 

P damper friction, in. of water 

q = volume of gases, cu. ft. per see. per boiler h.p. 

() = total volume of gases, cu. ft. per see. 

t, = temperature of the air, deg. falhr. 

t temperature of the flue gases, deg. fahr. 

v velocity of gases, ft. per sec. 


y = density of gases, lb. per eu. ft. 
In general 
P, + P, =(P, — P.)— P, P 


In applhieations to the design of chimneys, P O, since the 


damper will be assumed to be wide open. Also since the maxi 
mum draft and the draft loss in the chimney are both propor 
tional to its effective height, 77, then P, 


by 


P. may be replaced 


H 
100 
and, in form for chimney calculations, 


H 100 P, 
(pz ‘ Pe) 


(pz p } 
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DETERMINING THE DRAFT REQUIRED AT TILE BOILER DAMPER 


This must be assumed from a knowledge of the equipment 


be taken 


typical for 


and conditions. Ordinarily, the draft required may 


from characteristic curves, of which Fig. 1 is 


boilers. 

The draft required at the boiler damper is the sum of the 
draft assumed to be required in the furnace plus the assumed 
dratt loss through the boiler. 
losses during 


The lower curve is based on observed draft 


tests with coal fuel when the CO. in the gases was relatively, 
high on correction of these losses to a standard of 13 per cent 
CO, and on the assumption that the draft loss varies as th 
square of the percentage of rating developed. This curve may 
be considered as applicable to boilers 15 tubes high without 


superheaters. The points cireumseribed by circles are for a 


boiler 14 tubes high, but with a superheater over the first and 


second PASSES | the eireumseribed erosses are lor a boiler 13 


tubes high also with superheater. 
The upper curve was constructed from the lower by allow- 
ing for increased air, but at 


Whuile it is not 


a decreasing rate for increasing 


overload. unusual for a boiler to develop its 











080 
- 
¢ 
+ © 
$ 
rf 
O° = 
Per Cent Ratina Developed 
Kic. 1 Drarr Loss rrom Furnace To Damper or a Cross- 
BarrLeED THrREE-Pass EpGe Moor Water Tver S0ILER 
WITH 1S8-Fr. TUBES 
For Efficient and Inefficient I y 


rated capacity with 8 per cent CQO, in the eseaping gases, it 
is hardly to be expected that a boiler should develop 175 per 
cent of rating with less than 11 per cent CO.. Hence the va 
riation in the percentages of CQO. assumed. 

In connection with the draft required in the furnace for 
natural dratt and coal fuel, the following formula is uset'ul 

(h.p.) 33480 
UEG 

is the maximum weight of coal to be burned in Ib 
per sq. It. of 


where ( 


grate surface per hr., (h.p.) is the maximum 
horsepower to be developed, U is the calorifie value of th 
coal in B.t.u. per lb., E is the efliciency of the combined gen 
erator and G is the grate surface in sq. ft. 

For the present problem, P, will be taken as 0.25 in. and 
P, 0.45 in. The draft required at the boiler damper is then 
0.25 +- 0.45 = 0.70 in. 


DETERMINING THE QUANTITY OF GAS TO BE TRANSMITTED 


Table 1 is for the general case. It is assumed that the true 
combustibles are practically total carbon, available hydrogen 
(H—0O/8) and sulphur. Sulphur occurs in small quantities, 
requires little air for combustion and has a low heat value; 


it may therefore be 


neglected in approximate calculations. 
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Henee coal may be considered as composed of carbon and 
available hydrogen. 
The weight of gas per horsepower is approximately 


33480 u 


W= 
10,000 (BE + 0.02) 


where W is the weight of gas in lb. per hr. per boiler h.p., w 
is the weight of gas per 10,000 B.t.u., and FE is the combined 
efficiency of the steam generator. w may be taken from Table 
1. The quantity 0.02 added to E is an average allowance for 
carbon in the ash. 

Example: At 9 per cent CO,, w= 15.7. Let E = 0.66. 

33480 & 15.7 
W ae 77.3 |b. 
10,000 (0.66 +- 0.02) 
The weight per see. is W/3600, and y by the formula y = 
41.3P 

30(t. + 459.6) 


gases, t. is the temperature of the gases in deg. fahr., I 


where y is the weight in lb. of 1 eu. ft. of 


, 


Is 


of Oases ir 


re 


ratu 


er 
bp 

2 
T 





Mean Tem p 





Draft in in. of Water 


Fic. 2. Maximum Drart at SEA LEVEL PER 100 Fr. or CHIMNEY 
HeiGut CORRESPONDING TO THE AIR TEMPERATURES NOTED 
ON THE CURVES 
For any other height, H in ft. multiply by 0.01 H 


For any other altitude, multiply by the corresponding factor of cor- 
rection from Fig. 3. 


rABLE 1 WEIGHT OF GASES AND PERCENTAGE OF HEAT REJECTED 
TO THE CHIMNEY FOR DIFFERENT PERCENTAGES OF CO: 
WHEN CO =0 


Per Cent COs in the | 18.7 18.0 17.0 16.0 15.0 14.0 13.0 | 12.0 
Dry Gases by Volume 


Excess air in per cent of 

the theoretical mini- 

mum 0 4 10 17 24 33 43 54 
Weight of gases per 

10.000 B.t.u. in the 

coal, Ib. 7.8 8.1 8.6 9.1 9.6 |) 10.3 | 11.0) 11.9 
Chimney loss per 100 

deg. fahr. in per cent 

of the calorific value 


of the coal. , 1.85; 1.92) 2.04 2.16, 2.28) 2.44) 2.61] 2.82 
Chimney loss per 500 } 

deg. fahr 9.25) 9.60) 10.20; 10.80 11.40 12.20) 13.05) 14.10 
Per cent CO: in the Dry Gases! 11.0 10.0 9.0 8.0 7.0 6.0 5.0 


by Volume 


Excess air in per cent of the 


theoretical minimum ..| 68 85 105 130 162 206 267 
Weight of gases per 10,000 
B.t.u. in the coal, Ib 12.9 | 14.2 15.7 | 17.6 | 20.0 | 23.3 | 27.8 


Chimney loss per 100 deg 
fahr. in per cent of the cal- 


orific value of the coal .-| 3.06) 3.37 3.72) 4.17) 4.74) 5.52) 6.59 
Chimney loss per 500 deg. 


fahr ; .| 15.30) 16.85 | 18.60) 20.85) 23.70) 27.60 32.95 


barometric pressure, in inches of mereury, is (41.3P) 


) BO | t. + 159.6)). Hence the formula for the volume per sec. is 


3OTW (t.. 4+- 459.6) 6.73 W (t. + 459.6) 3U 
= 1.3P X 3600 — 1,000,000 Pp 


where q is the volume of gas in cu. ft. per sec. per boiler h.p 
In ordinary problems, Table 2 may be used instead of cal 
culating q by the formula above. A variation of 100 deg. 
either side of the standard of 540 deg. falir. alters the volume 
by 10 per cent. 
Returning to the problem, the volume of gases to be re 
moved by the chimney may now be ealeulated. The maximum 


horsepower to he developed is 2 > 500, Ld 1500 lip. 


q 0.52 from Table 2 for 9 per cent CO, and 66 per cent 
efficiency. Then the total volume ot gases per sec. 18 
Q 1500 * 0.52 780 eu. tt. 
DETERMINING THE MAXIMUM DRAFT PRODUCED BY THE CHIMNEY 


The general formula is 


l 1.04 
Fs 0.255PH( — a= 
t, + 459.6 t. + 459.6 


Values of P, per 100 ft. of height and the faetor of correction 


for different altitudes and pressures are given graphically i 


Figs. 2 and 3. 
In the problem - S80 deg. fahr. Let t 500 deg. fahr. 
Then from Fig. 2 p 0.59 in. If the altitude is 5900 ft. 


above sea level, then the ftactor ot correction trom Fig. 3 15 


0.8. Hence p 0.8 < 0.59 = 0.47 in. 


rABLE 2 WEIGHT AND VOLUME OF GAS PER BOILER HORSEPOWER 
AT SEA LEVEL 


Assumed COs: per cent 

of dry gases by 

volume S & 9 n ; 12 14 - 
Assumed combined ef- 

fieiency of = boile 


furnace and grate 63 Oo Oo OS 70 75 6S 78 


Weight of gases in lb 


perhr. perboilerh.p. 91 S7 77 68 ) 2 10 i 
Volume of gases in cu 

cu. It. per sec per 

boiler t p. lor a tem- 

perature of 540 deg 

fahr 61 5S 52 16 7 35 33 29 
Suggested correspond- 

ing percentage ot 

rated capacity ot 

boiler to be used for 

proportioning chim 

nevs 100 125 150 200 = 250 


DETERMINING THE DRAFT LOSS IN THE CHIMNEY 


The formula for this is 


l v 
P. = 0.008 : ) 
d t. + 499.6 


By means of this formula, the values shown graphically in 
Fig. 4 were obtained. 

A variation of 100 deg. either side of the assumed standard 
of 540 deg. fahr. and a variation of 3 in. in barometric pres 
sure, if uncorrected for, would each introduce an error of 10 
per cent in the draft loss. Sinee the draft loss is usually 
small, it would seem that ordinarily only variations beyond 
these limits need be considered. 

Before the curves in Fig. 4 may be used, it is necessary to 
assume a velocity. If v is assumed then A follows from the 


formula A= (@/v. For a first approximation, the velocity 


may be selected from Table 3. 


~ 
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‘S80 cu. tt. per sec. 


interpolation on Fig. 4, is p 


PROPORTIONING CHIMNEYS ON 


1016 


In the present problem, the volume of gas to be removed is 
Assuming a velocity of 25 ft. per see ti 


The friction loss per 100 ft., by visual 


780 /25 31.2. 
This is for a cireular 


0.08 in. 


himnev at sea level. 


is used, if it 1 


breeching may be taken the same as in the circular chimney, 


ABLI ASSUMED ECONOMICAL VELOCITIES FOR A FIRsT Al 
PROXIMATION 
line it. per 
10 50 150 yw) 1200 2500 5000 ROW 
I i vel t il 
10 15 0 25 0 10 45 


For a square chimney of side equal to diameter of the cir- 


0.62 « 0.08 0.05 in. For a cireular 


pressure 24 in. of mereury, p 


ular chimney p 
chimney and barometric 
0.10 in. For a circular chimney at sea level 
but gas temperature equal to 650 dee.. p ' (640 +- 460) — 

For a square chimney, barometer at 24 


50/24) 0.08 


L000 | 0.08 0.09 in. 
in. and gases at 640 deg. fahr., 

30 640 +- 460 

p 0.62 0.08 = 0.07 in 


24 1000 


{INING THE FRICTION LOSS IN THE BREECHING 


(he customary assumption is that one sharp right angle 
In the problem 


turn has the same friction as 50 ft. of length. 


50 ft. long and to have two turns 
Hence | 2 50) +- 50 150 ft. Assuming the breeching 
will be square, with side equal to the diameter of the circular 
The quantity 0.05 


the breeching is to be 


chimney, then P, 15 & 0.05 0.08 in. 


] 
eireuial 


the loss per 100 tt. as computed above. For a 
0.08 


is 


breeching of the same size as the chimney P, = 1.5 


0.12 1 his does not indicate that the total loss in the square 


breeching will be less than that in the cireular one because of 


the draft losses due to changes of velocity, as discussed in the 


lowing section 


1 


RAPT REQUIRED TO INCREASE VELOCITY 


he formula is 


P(x? a 


30(t. 4+- 459.6) 


P. 0.123 


where is the initial velocity of the gases and v, is the final 


velocity. 
Che draft required to accelerate gases at sea level from zero 


velocity to velocities of 10, 20, 30 and 40 ft. per see. for a tem 
perature of 540 deg. fahr. is 0.012 in., 0.049 in., 0.111 in. and 
0.197 in 


igher velocities explains the regulating effect produced by 


respectively. The magnitude of this loss at th 


manipulating the damper. 


The ratio of the area of a square to that of an inseribed 
cirele is 1/0.7854. The velocity in the former will therefore 


he 0.7854 times the velocity in the latter. 


draft loss due to a velocity change based on this ratio for the 


case when gases pass from a square breeching into a circular 


chimney 


TABLE 4 
FAHR., BAROMETER AT 30 IN 
| 
Chang city in ft. per sec.| 11.8] 15.7] 19.6] 23.6] 27.5] 31.4] 35.3] 39 
to to to to | tk to to to 
50 


15 | 20 25 30 35 40 45 


Draft required in in. of water 


{ GAS BASIS, A. L 


} 
ea! 


ting as well as a cost standpoint provided the gases leave 


is decreased as a resul 


Table 4 shows the 


DRAFT REQUIRED TO ACCELERATE GASES AT 540 DEG 


7 i— — 
0.011'0.019 0.030, 0.042 0.058 0.075 0.096'0.118 





MENZIN 
Except at the highest velocities, this draft is small enough 
be neglected in the problem of calculating sizes of chimney; 
t as regards the design of the breeching this additional loss, 


r short breechings, may make the smaller circular breeching 


ore desirable than the larger square breeching from an oper 


tl 


1e 


boilers at about the ultimate velocity. 


Since the loss due to the velocity change will almost com- 


vensate for the decreased friction when the square breeching 


not long, then the friction loss per 100 ft. of 


ether the breee will be square or circular 


DRAFT DUE TO SUDDEN ENLARGEMENT OF TH AS 


SS O] 


PASSAGI 


\s stated in text books, eddies are set up when the velocity 
> ? 


t of a sudden enlargement of the area 


Is Is accompanied by a loss of pressure 





F + 
Fic. 3 Factors or Correction APPLICABLE TO Fic. 2 
The formula is 
, . “5 Vs 
P, 0.123 
30(t. +- 459.6) 
For a eha ge of velocity from 30 to 10 tt. per see., at se: 


level and temperature equal to 540 deg. fahr. this loss is 


( y - +} . . 
1.049 in. Where there are several sudden enlargements in a 


! 


long flue, the aggregate loss may be considerable. Hence 


vrad 1a] ¢hanges of cross sectio are pre terable ere ere 


something to be gained by enlarging the breeching 


DETERMINING THE VALUE OF d IN INCHES 


d is the diameter of a circular chimney or breeching 
the length of one side of a square chimney or breeching 
hence a Ls 


Obviously, 


eurves in Fig. 4 are based on circular conduits, 
always the diameter corresponding to the area A. 
a quick way to deterimne d is to divide the area A by 0.7854 
on the upper seale of a slide rule and read d in in. opposite 


12 on the lower seale. 


PRACTICAL METHOD FOR CALCULATING CHIMNEYS 
Solutions of chimney problems are very simple if earried 


out in the following form: 
Two 500 h.p. boilers to be oper- 


Equipment and Location. 





Tur JoUuRNAI 
34 PROPORTIONING CHIMNEYS ON A GAS BASIS, A L. MENZIN (mM. Soc. M.] 
ated up to 150 per cent of rating. Breeching to have two form (Case la) and assuming other velocities then other sizes 
right angle turns and to be about 50 ft. long. Chimney to be may be obtained quickly. 
cireular. Plant to be at about sea level. The value of P, in Case ld is based on the assumption that 
issumptions. ty 80 dee. fabr., t 500 deg. fahr., qI= the gases leave the boiler at a velocity ot 20 tt. per sec In 
0.52 eu. ft. (from Table 2), P; 0.25 in., P» = 0.45 im., the other eases P, was sumed to be negligible 
a 0.70 in. The best size of chimney will depend, of course, on rela- 
Calculat Maximum h.p. 2 500 1.5 1500. tive cost, local and other conditions. 
Q 1500 « 0.52 780 eu. ft. Assume 7 25 ft. (from lo illustrate further, assume that the plant be ! 
Table 3 
A=9Q 780 25 31.2 sq. it. 
p. from A and v on Fig. 4 = 0.08 in. 
l= (2 50) +50 = 150 ft. P, = 15 p. = 15 X 0.08 sa ; A ise 
0.12 in. la 25 2 8 )12 ( g2 ‘ 
2 06 | O. 0.7¢ g 























Q 0.10 020 030 040 050 060 0.70 080 0.90 


Draft Loss in in.of Water 


Fie. 4 Drarr Loss per 100 Fr. or a Crrcutar Brick-Linep 
ConpuIt CORRESPONDING TO THE VELOCITIES IN FT. PER SEc. 
NOTED ON THE CurRvVES. For BAROMETER AT 30-IN. MERCURY, 
AND GasEs AT 540 Dea. Fanr. 


For any other height or length H in ft., multiply by 0.01 H 

For a square conduit of side equal to the diameter of a circular conduit, 
multiply by 0.62 

For any other barometric pressure P in in. of mercury, mu!tiply by 30/P 

For any other gas temperature ¢ in deg. fahr. multiply by 0.001 (¢ + 460 


P, = (P: +P) +P +Pe+ PY = 0.70 + 012+0 = 
0.82 in. 

p. = 0.59 in. from Fig. 3. p, — p 
100P, 
Pp: — p. 

100 X 0.82 

= —_____— = ]6] ft. 
0.51 

By writing the above calculations in the following tabular 


0.59 — 0.08 = 0.51 in. 


vation of 5900 ft. above sea level and that the chimney will be 


square. The P 2+ ‘ Lhe maximut dratt, ; te 


friction loss in the breeching and chimney will 


be 0.62 24 | 0.78 p. where p. is the 


Table 5 illustrates how the capacity of a chimney is affected 
by a variation of one or more of the governing conditions 
The altered conditions are in italics. Since the quantity 


gas per sec. per h.p. is dependent on both temperature of 


} 


gases and combined eflicieney, its value has been altered ac- 


cordingly when these are involved. 





TABLE 5 VARIABLE CAPACITY OF A CIRCULAR CHIMNEY 76 IN 
IN DIAMETER AND 160 FT. HIGH 
© ~_.t£oCn woe 
FA S| § = 4. Te e 
E Esai 3 eg _ S| fs, 2.5 
. a, aa: = 2st ; 2s ace “lor 
§ | <8) Go%| 5, | 25 fe 353 525 
~ al - Os —— —— —— =~ ~——— 
l SO) 500 ) 0.25 0.4 ».12 2 q 
500 0 0.25 0.45 ( ’ 
} 00 x0 0.25 0.45 ».12 2 27M 
> SO ) 0 0.25 0.45 0.12 20K 
6 SO 200 30 0.25 0.4 2 LU 
| SO 500 0.25 0.45 l 0.52 750 
4 SO) ii) 40 2 0.22 0 2 ” 
9 SO 100 x0 0.10 0.22 0.12 4400 
10 80 0 0.10 0.60 4200 


Cases la, 3, 4, 6 and 7 are for a boiler in good condition 
but inefficiently fired. Cases la, 3, 4 and 7 are for different 
atmospheric conditions; Case 5 is representative of a boiler 
with baffles and heating surface in need of attention; Case 6 
is for a chimney set directly over the boiler; Case 8 would 
apply to a natural draft installation efficiently operated; 
Case 9 is for an oil burning or forced draft installation effi- 
ciently operated; and Case 10 is for efficient operation at 
about 250 per cent of rating with forced draft and chimney 
set directly over the boiler. 
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Fic. 1 Cross Section or Power Hovse at Tu! 


to the widest extremes in flow. At the point ol location of the 


plant is a dam over which the normal run-off is 100 se 
There are short intervals, however, when the run-off is so 
great that it fills the valley with water so that no sign of the 


dam is apparent at these times the head over the dam is «om 
pletely destroved, but the condition lasts o1 ly a tew hours 


until the high water wave has passed. There are longer periods 


when the level is atfeeted by the Great Lake conditions causing 


back water in the tail race and consequent lowering of the 

head for days at a time. Also, there may be weeks of surplus 

flow at semi-high head. In facet, the conditions mav be sun 

marized as 

a Low water with normal head 

b Low water with head lowered by Great Lake conditions 

c Normal flow under variable heads 

d High water with approximately half normal head, whic! 
is also variable and dependent upon Great Lake condi 
tions 
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Water) cw " 
signed, i tated, to de 
\ 7 
- | elon SB ! ) each wl 
the turbine shaft when 
operating under 8 ft 
head at 110 r.p.m. Thev 
Henry Forp Farms have wicket gates, 0} 
erated | dra rod 
from a gate shaft reaching directly to the governor arm. The 


turbine chambers are seroll-shaped, arranged for their resne: 
ive right and left hand turbines The weight of the runner 
is sustained by roller bearings ou top ot the generators All 


under water bearings are of bronze. 


The two turbo-generators are of the vertical type, 55 kw 
each, at 250 volts. They are direct curret achines and have 
ample oO erload capacity Kael IS Sé onlained, Na 


roller bearing on top whic supports all the rotating parts 
neluding the balance wheels and turbines A third steam 
engine generator is provided. This is horizontal, and of 
35 kw. capacity at 250 volts. 

rhe governors which are direct connected and ertically 
driven are of the open system, oil-pressure type. Full ap- 
paratus 1s provided in the top floor of the power house fo 
recording test conditions. 

The three penstocks on the lowest floor ean be closed by 
folding head gates, manipulated by the overhead erane Of 
these penstocks, the middle one is a common feeder for the 
others, each of which contains what has been termed a “tur 


bine discharge accelerator.’ These accelerators are a form of 
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draft tube, into which each turbine discharges and into which, 
also, water from the head race is discharged through a feeder. 
The head race water accentuates the turbine tlow through the 
draft tube, having the same effect as an added head ot head 
water. 

The purpose of the discharge accelerators is to transfer 
energy from surplus water (otherwise running over the dam 
or wasting) to the turbines, augmenting their power under 
subnormal heads after they have reached their otherwise full 
power at those heads. In other words, their effort is to boost 
the power of the turbines, working under low head conditions, 
beyond that which the conditions would seem to warrant. 


The principle of the accelerator may be followed by reter 
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Working Head = The induced Head plus the Inducer Head 


Fic. 2 COMPARISON OF SIPHON AND ACCELERATOR 


for purposes of comparison. In the case of the siphon, the 
induced or suction head cannot be greater than the inducer, 
or pressure head. With the accelerator, the induced head may 
be greater than the inducer head. The accelerator is not a1 
ejector. 

The effect of the accelerator on the turbine is to partially 
remove the pressure at the discharge end without changing the 
pressure at the intake end. Under ordinary conditions, the 
pressure on both the head and tail water is 14.7 lb. per sq. in. 
alike. If the turbine were to discharge into tail water the 
pressure on which was, say, only 10 lb. per sq. in., the result 
would be the equivalent of adding slightly over 10 ft. head to 
the turbine, and as far as practical results were concerned, 
the turbine would now develop energy corresponding to the in 
creased head. This is the effect of the discharge accelerator, 
which may therefore be likened in principle to a condenser of 
a steam engine. 

Each accelerator consists of a super draft tube, a concen- 
trator, and an infuser as shown in Fig. 3. The infuser is 
provided with a gate, by means of which the amount of ac- 
celerator water may be varied at will, or shut off entirely, in 
the latter case leaving only the turbine discharging into the 
super draft tube. 

The area of cross section of the concentrator is less than 
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that of the turbine draft tube. The effect of this narrowed 
section on the turbine’s discharge during its ordinary operation 
was in doubt during the construction period, but when thie 
installation was completed tests showed that the effect was 
negligible. 

A series of tests were made on the accelerator of one unit 
on March 18, 1915, and the results are plotted in Fig. 4. hl 
this figure, the seale of turbine horsepower is given on the 
left, kilowatts on the right and turbine gate opening in tenths 
below. A normal speed of 110 r.p.m. was maintained through 
out the tests. The energy was absorbed by a water rheostat, 
and the power was measured by the switchboard instruments, 
which are new, therefore substantially correct. 

The purpose of Series I was to show the maximum power of 
the turbine when the accelerator gates were closed. The curv: 
shows approximately 90 turbine h.p. at between 9/10 and full 
gate, but the head was slightly over 8 ft. 

Series I] shows readings made at the same turbine gate 
openings, but the accelerator gate was open 20 per cent of its 
range throughout the series. Although the actual head is low 
ered, there is an actual increase in power. 

Series II] was made with the accelerator gate open about 
10 per cent of its travel. This resulted in a still further in 
crease of power. 

Series 1V was made with the accelerator gate open about 
60 per cent of its travel. Throughout this series, the aecelera 
tor was sucking some air, but the power increased. 

Series V was made with the accelerator gate open about 
80 per cent of its travel. The accelerator sucked air violently 
during these last readings, but the power increased ever 
hough the head was less than 7 ft. 
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Fic. 3 85-n.p. TurRBINE AND DiscHARGE ACCELERATOR 


The excessive taking in of air prevented the further opening 
of the accelerator gate. Therefore its limit of action is un- 
known. 

The curve in Series V shows 116 turbine b.p. at 6.94 ft. 
head. This curve, reduced by the well known formula, to an 
8-ft. head shows that 143.5 h.p. can be obtained by the use ot 
the accelerator from an 8-ft. head in connection with the 
identical turbine that had been guaranteed to develop 85 h.p. 
under 8-ft. head. 

No attempt was made to measure the accelerator water 
used, as this test was made solely to demonstrate that a tur- 
bine can use waste water that. would be detrimental to the 
power effects of the turbine if the accelerator were not used. 
The matter of measuring the water is a part of proposed 
further development, which will be continued until all the 
limitations are discovered. 

The possibilities and limitations of the accelerator have not 
vet been fully determined, although several years of experi- 
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mentation have been spent in its development. In its opera OIL ENGINE VAPORIZER PROPORTIONS 


tion, there seems to be some new and definite law, whieh has 
not vet been formulated. So tar, indications are that low BY LOUIS ILLMER, READING, PA 


heads may be boosted as much as from 100 to 500 per cent, 
I Member of the Society 








depending on the conditions. The extreme limit appears to 
be the atmosphert head, iis paper is a synopsis ¢ a resear study | aetermihe 
The present instance is believed to be the first practi the proper proportions of hot bulbs for ol ¢ hi 
demonstration t the dec ided advat tage to be se ired by tli sI dy was becul by the autho ia imber o Ca iv 
appheation of the turbine discharge accelerator, and the d he was called ipon to Ny aporizor dimensions suitable It 
sign ot the device is believed to be original Hornsby Akroyd oil engines of large capacit \ care 
here seems to be every reason to believe that ili turbihe estigation ot the inderlying pring pie Dp t out the cde 
ver trom a water turbine can be obtained trom all the yn data here presented and trom these data ot-bulb 
ater used (when based on the actual or working head eve engines in sizes up to 100 b D. have bet Dullt and operates 
though only a portion of the water passes through the turbine with satistactory results Recently this investicati 
roper. \ water power equipped with an accelerator can be again bee take ip and has been largely extende« 
veeeded tor tull head at low water condition, and the same clude proportiol Lor gy ompress ( ( i 
orizers 
i | 7 ] ] ] ] Lhe ot ) » Oll eng ‘ Oo whieh the ell } Llor 
\ Akrovd « C ( S th protot pe, the aporizer Peale ) f 
ises of combustion provides a hot surface ) e double 
surpose ¢ ( porating the ea mineral oils t el ¢ 
“a 4 mainta Ing the conhned mixture « irge a temm 
re enough to enable se ignition to be ‘ \ 
oderate compress hig. 1 is a sectiona ir ‘ ipo! 
) er generally applied to a single-acting 4 roke e Hor 
u \krovd stationar 0 engine Ihe aporize 0 I 
5 nie ‘ s ( i Her ne « Lermost ¢ do cay \ ( 
s unjacketed and maintained at approximate] incipient 
: ’ herry-red heat by the absorption « heat tror he working 
u = charge, e sprav nozzle 1s arranged to direct the « aga 1 
x e hot surface of the vaporizer cap; the hot gases confined 
: aa vith the vaporizer trom the previous charge evaporate the 
: ighly atomized particles of the i ected oil, while the heavier 
marticies lImpinge against tie ot cap wa Part « Lhe eat 
required tor evaporation of the oil is therefore supplied tro 
: the gases in the vaporizer and part from the vaporizer cap 
. the latter is the major part. 
The essential principles ol operatio! are: L he oll 
spraved into the vaporizer chamber i the same period that a 
olume of air is sucked into the powel! cylinder. At the end 
of the suction stroke, the superheated oil vapor or gas in the 
| | aporizer will have been mixed with approximately halt 
! 4 - — 5 — the hot products ot combustion, while the body of air in th 
TURBINE GATE OPENIN N TENT? evlinder is confined there by the vaporizer nec During the 
Fic. 4 Resvutts or Tests ON ACCELERATOR compression stroke, a certain portion of this air is force 
through the neck at relatively high velocity, and is projectes 
une can have its capacity practically doubled under the into the center of the highly heated oil-gas Chis results 
i same head, if suflicient water is available. The power unit first in a supersaturated mixture of oil-gas and air bi 
an develop its normal rated power at one-half head when formed within th Bie’ enclosure, the mixture being kept at 
suflicient water is available, and the turbine can furnish co temperature considerably above ignition point by the heat 
siderable power when the working head is less than 25 per effect of the products of combustion. Self-ignition will oceu 
: cent of the normal head, and all this may be done at good ‘"eretore, at the instant the further addition of air makes tl 
ne a nuxture of such proportions as to be explosive Ow 
A like reflection will show that with this system many wate her complicated action, the vaporizer dimensions must be 
powers may become independent ot steam oO! vas reserves, exactly Sulled to Um — Ss, OF om — aia a 


| . | operate satistactoruy. 
with the saving of the large expense these auxiliary power : : : 
nits now entail. With the accelerator, too, it 1s not necessary From the proportional analysis of some desig ata COUUCS 
—— ee , of al 4-stroke Hornsby 
to provide so many power units in a given de velopment. as the irom aii lly de eloped line ol horizontal t rok H ) 
elasticity permits of good efficiency with fewer turbines. Akroyd oil as 5 wee ind that the one simple relation 
There are very many cases in which low heads only are suitable for design purposes was that of vaporizer volume to 
. e : - +} or are Y T , Yr lecio? Tactors ] end 1D 
available and the water cannot he utilized practically and } iston displacem«e 4 he other aesien ia I aey | ipon 
profitably. The accelerator can be used to boost the head in “°F involved relations and center about the average tempera 
such cases to an amount at which development of the water : 
1 Presented at the Annual Meeting of THE AMERICAN SOCIETY Or ME- 
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of 3 to 10 ft. into a working or effective head of 8 to 20 ft. Conte to non-members 





38 OIL ENGINE VAPORIZER 
ture attained by the unjacketed cap portion of the vaporizer 
wall. 

The temperature relations existing in a hot vaporizer cap 
are best 


a thin flat dise 


uniform heat input over one of its faces. 


treated on the basis ot receiving a 
Under conditions of 
equilibrium, the resulting heat tlow will cause a temperature 


drop between the center and edge of the disc. 


Let 9, = temperature of dise at center, deg. fahr. 
0 temperature of dise at edge, deg. fahr. 
ad 7 a temperature drop trom center to edge of 
dise 
r = radius ot disc, in. 
8 uniform thickness of dise, in. 
H wiformly distributed gross heat input in B.t.u. per 


hr. per sq. in. ol area 


specific thermal conductivity in B.t.u. per hr. per sq 
in. of 


section at 1 deg. tahr. head 


about 3.82 tor cast-iron. 
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Fic. j fV \PorizeR FOR SINGLE-ACTING 4-CycLe O1L ENGIN} 


Since the temperature gradient, Le., drop per inch of length, 


is proportional to the rate of heat flow, the gradient in the 
ease of a cast-iron vaporizer cap will be equal to 1 deg. fahr. 
for each 3.82 B.t.u. flow per hr. per sq. in. of section. Apply 
ing this to a dise of radius r, the heat input will be measured 
by the area enclosed, multiplied by the uniform rate of input 


per sq. Assuming all of this heat is to be 
conducted to the edge of the dise, the rate of heat flow through 
the peripheral sectional area will be equal to 

Hr 
~2Eers =— 


Is 


in. Ot surtace, 





Dividing this equation by the constant k, the corresponding 
temperature gradient at the edge radius, r, will be equal to 

Hr 

Z2ks 
This shows that the temperature drop per unit of length is 
directly proportional to the dise radius; and since the heat 
flow at the center of the dise is zero, the average temperature 
gradient will therefore be 4% that at the full radius, r. 

The total temperature drop from center to edge of a thin 

dise will then be equal to the average drop per unit length 
multiplied by the dise radius, r, that is, for the dise 


l Hr ; 
ee 1] 
a? ae 


Applying the same reasoning to the case of a relatively thin 
internally heated tube whose inner radius is r and length is | 
(both in inches), and in which all the heat is conducted away 
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at one end, it will be found that the total temperature drop 
over the full length is equal to 


“7 “7 “7 Hl 9) 
ea eal a ee [2] 


The temperature drop over a tube is dependent only upon the 
length of the tube, and for unit length the drop is twice that 
for a dise of unit radius. 


The temperature distribution as determined by either of 


equations [1) or [2] is plotted in Fig. 2. The maximum tem- 


perature, %, corresponds to that of the center of the dise or 
of the free hot end of the tube, while the dise edge or attached 
tube end assumes the temperature %.. 


Numerical values for the counter-temperature, ¢, vary with 


the size of the engine and the character of joint between the cap 


and jacket part of the vaporizer. In the case of the Hornsby- 


Akroyd vaporizer cap, a fair average value for @, is 450 deg. 


fahr. under full load conditions. 


If to the counter-temperature, %,, be added the average tem 


perature ordinate under the curve, Fig. 2, then the average 


temperature, ¢t., attained by the cap may be taken as approxi 


mately equal to 


In treating the case ot a b imped head, such as is shown in 


Fig. 1,a simple and fairly reliable method is to resolve the cap 


volume into an equivalent cylindrical depth. J. enclosed by a 


flat plate end, as indicated by the dotted line in the figure. 


The eorresponding contour length for heat travel, taken in 


terms of tube length, will then be equal to 


r . 
S. Doce tae men «a ; ae +] 


) 


equivalent tube length in in. of the combined con 


tube and dise 


tour ol 


The input surface in this case will be the area of the dise 


plus the area of the cylindrical length, l., which is exactly 


) 4 
ya length of .. 


equal to the interior surface of a cylinder havu 


Hence this factor may be inserted into equation without 
further surface correction, thus 
HW 
“7 ~ ‘ € 
- 7 2a | 
The thickness, s, in the line of Hornsby-Akroyd engines 


referred to, is fairly well re¢ presented by the relation 
Li, OCU E TET Teer ee [5] 


When the cap is projected into the vaporizer and receives 
heat over a portion of its face in the manner indicated in Fig. 
3, the The derived 
formule apply only to the dise portion of the surface which 


counter-temperature, 9%, is inereased. 
is directly exposed to the heating action of the hot gases, while 
the temperature drop over the length, d, of the protected 
tubular section of Fig. 3 should be taken proportional to the 
amount of heat conducted to the edge of the dise. 

The ease of an offset cylinder head, Fig. 4, receiving heat at 
a uniform rate of input over its entire surface is best treated 
by considering the shape as a whole and finding its equivalent 
tube length having an internal radius r,. The equivalent tube 
length to be added to compensate for the flat closing head is 
given by the above formule; but in determining the equivalent 
length to be added for the annulus at the other end of the tube, 
due allowance must be made for difference of thickness, area 
and eontour length as compared with that of a dise. 

Before numerical results can be obtained by means of equa- 
tion [2a], a value must be fixed for the heat input factor, H. 


Owing to the cyclic nature of the heat flow, the quantity of 
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heat that will pass into the vaporizer cap wall may be taken 
as proportional to the average temperature head maintained 
with respect to the hot cap multiplied by the square root of 
the rate of such temperature applications. 

lor the purpose of further simplification, it is assumed 
that the temperature of the exhaust gases is approximately 
equal to that of the cap, so that the interchange of heat to 


and trom the cap during all but the power strokes may be 


regarded as negligible. This holds true of Hornsby-Akroyd 
engines, because the temperature of the hot exhaust gases 
enclosed by the cap is approximately 1300 deg. tahr. at full 
loa 

Under the assumed conditions, fairly reliable values for the 


mily distributed heat input tactor, 17, may be based upo 


experimental determinations ot gas engine jacket losses an: 
may take as tollows: 

} > stro} le ¢ vines 

f \ 
i] { 
\ \ L100 
and tor 4-stroke evele engines 
‘ . 
I] ‘ 
1] \ J) 
w hie \ eng pee r.p.n 
ellective temperature head deg I is meas 
ired = pi the average temperature Inaintained 
ring expansion with respect to the heat-absorb 
, 
cy acket Wal 
S er s ‘ cap = ee eT 
] < ‘ , only tor rela ely ‘ 

| case the vaporizer 1s subjected to external radiation, 
all of the heat absorbed by the vaporizer cap wall will not 
be me ( eted to the edcve ol the dise, as 1S assumed |! T 

; ‘ ; ] ’ ] + 
de uti e above ormule. lhe radiation loss of a 
vVapo er at red heat avy be approximately compensated 

the basis of 10 B.t.u. per sq. in. per hr. uniformly distrib 
Té ‘ el ! sul ice 

; | ] 

\ I Q i eat ow 18 The €¢o0 Yr act 
aue 1 if ’ Sie portio! Ti ected 1e] Oo 
< ( ea ‘ e cap \ | This loss is KeWis 
most conveniently allowed for by assuming it to be unifor 
distributed over the entire surtace of the cap 

As previously pointed out, the injection of fuel oil tends 
to coo] the hot prod iis of ecombustior eonnne | within the 
Vaporizer The degree to whieh thes ot gases contribute 


to the evaporation of the fuel oil depends in part upon the 
thoroughness of atomization. Without elaborating on this 
point, if might be said that in the Hornsby-Akroyd engine 
apparently about one-third of the full load oil is vaporized by 
the hot gases and the hot cap imparts the necessary heat of 
evaporation to the remaining two-thirds of the full load fuel 
oil and superheats this oil gas to a temperature of about 900 
deg. tahr. 

The quantity of oil required by an oil engine operating o1 
the explosive cycle can be determined approximately from tli 


following full load indicated efficiency formula: 


errr 8 


where E, indicated efliciency 


R = ratio of expansion (about 3% for the Hornsby 
Akroyd engine) 

n = exponent in formula P V C as based upon the 

expansion line. For most explosive oil engines otf 

the vaporizer type, n may be taken at about 6/5. 


The total heat of evaporation for fuel oil remains fairly 
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constant throughout a wide range « 


tf densities, and tor the 
purpose of the present investigation it may be taken as ap 


proximately 
165 4 ‘ ; éimal y 


here q total heat in B.t.u. required to evaporate 1 lb. of 


fuel oil from 70 deg. fahr. 





te deg. tahr. to which the oil-gas is heate« 
An estimate can now be made of the total cooling action 
resulting from external radiation plus that due to the gasifica 
on oO el oil by the cap. This heat taken « e basis 
t cal irea \ l] al des o ated nv / ind ifs me il i é 
aries trom 10 to 25 per cent the gross input heat, H/ 
Having thus fixed upon that portion of the input heat that 
sno ‘ ed to the edg ) t isc i orrectio r the 
ssipa eat be embodied equa 9a] bv ta ie 
‘ emir i re ¢ rol ‘ ato ao the ft e propor al 
t T ~ 
(- 
d 
| 2 \ ZER eM rus i! 
I ere e he ee 1 Ss QD eat 
‘ ‘ ] i( i ‘ © ¢ 
| t ye 
1 tie ea msumptsu ( } o re ‘ 
ol | lace! ea 11] pe snow ) 
pP 
0.180 —...- 
where ?,, = mean etfective pressure in lb. per sq. 


The maximum attainable mean effective pressure is dé 
pendent, in part, upon the amount of fresh air per cubic foot 
of displacement that is available for fuel combustion. In a 
t-stroke cycle explosive oil engine in which the compression 
pressure crosses the atmospheric line at about 9/10 stroke the 
full-load mean effective pressure to be expected Irom a prop 
erly proportioned explosive mixture bears a constant relation 
to the indicated eflicieney, and may be taken as approximately 
equal to 


P 200 F Tre ~e[ le 


Combining [11] and [12], it will be seen that the full load 
heat consumption of a 4-stroke cycle oil engine is practically 
constant at 37 B.t.u. per eu. ft. displacement, and that this is 


independent of the compression pressure. This means that, in 


terms of fuel oil having a heating value of about 18,500 B.t.u. 
per lb., a 4-stroke evele engine may be expected to burn about 
0.002 lb. oil per eu. ft. of displacement at full load. 

The maximum temperature of combustion may be approxi- 
mately estimated on the basis of a full-load input of 37 B.t.u. 


per cu. ft. displacement, as found above. The air sucked into 
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a hot 4-stroke cycle cylinder may be taken at about 0.05 |b. 
per cu. ft. displacement, and allowing for the high tempera- 
tures prevailing in the cylinder after the instant of explosion, 
the specific heat at constant volume may be assumed at 0.25. 
The resulting theoretical temperature rise must be reduced to 
allow for the considerable cooling action of the cap wall; in 
the case of the Hornsby-Akroyd engine, the actual tempera 
ture rise does not exceed three-quarters that expected on the 
injacketed basis. 

The full-load temperature rise in the cap ot the Hornsby 
Akroyd Vaporizer, resulting from the combustion of the oil 
gas mixture, is probably not far from 2000 deg. tahr., and it 
this be added to the initial temperature, the maximum tempera 
ture of combustion may be fixed at about 2800 deg. fahr. At 
lighter loads the temperature rise will naturally be reduced in 
proportion to the oil requirements. 

The temperature at point of release or end of expansion 


period is then equal to 


Re SEED) Bai cccasscesens meee be 
where 7’, = temperature of release, absolute 
l temperature of combustion, absolute 


and hence the desired net temperature head driving the heat 


into the cap wall is given by the equation 














A, 


Fig. 3 Vaporizer Cap Projectinc INWARDS 
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t, = t,—t —460 a ee 14 
h z 


where ¢ average temperature during expansion stroke, deg. 
fahr. 

Numerical values for all the required factors having been 
finally fixed upon, the various equations may now be combined 
to find a value for the eap temperature, t... This must be taken 
with due allowance for the decreased heat input with rise of 
temperature in the cap wall. For a 4-stroke cycle engine, this 
condition is satisfied by substituting in equation [3] and 


transposing, 


N 1? 
‘. an Se s 
(4 2 }33ks*° : 
FN tsciod . (15) 


, | N y 
17+ si 
VN 200. 33 ks 
Taking k for cast iron equal to 3.82 and confining the equa- 
tion to the line of Hornsby-Akroyd oil engines, the above can 
be further simplified by substituting for the thickness, s, equa- 


tion [5]. Accordingly at full load, 





| 


4 


0.13 J, ZN ao 1 1h) +450 
t.= nl — rT - (16) 
1+0.131. 4 
\ 200 
Irom these formule, the expected cap temperature for an 
oil engine vaporizer may readily be estimated. The equations 
also hold good for partial loads, provided the numerical values 
of t, and 4, are suitably modified. A check shows the cap tem- 
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peratures to vary approximately as the square root of the per 
cent of full-load oil used. It will be seen that since the cap 
temperature formule contain a speed factor, the cooling off 
of the cap under slow speed and light loads tends to limit the 
speed control of the engine. 

The air sucked into the hot cylinder of a Hornsby-Akroyd 
engine may be assumed to have an initial temperature of about 
250 deg. fahr. This air, taken at 0.05 lb. per cu. ft. piston 
displacement, when compressed to about 45 lb. per sq. in. gage, 
will be confined in a volume just about equal to that of the 
vaporizer. Since a portion of this air must remain in the 
clearance space behind the piston, only about one-half of the 
evlinder intake air will be forced into the vaporizer by the time 
the piston reaches its inner dead center. This amount of an 
weighs only about 12 times as much as the injected full-load 
oil and is insufficient for complete combustion. However, im 
mediately after explosion of this charge, a portion of the 
ignited supersaturated mixture is sent forth through the co 
tracted neck, when it is made to intermingle with the required 
amount of surplus air lying in the space behind the receding 
piston. 

Oil-gas assumes explosive proportions when the air content 


of the mixture reaches about two-thirds of the air required 














\. 





Fic. 4 Vaporizer Cap Proyectina OutTwarps 


tor complete combustion, i.e., about 10 parts of air to one of 
oil by weight. Such a mixture will ignite of itself at a tem 
perature of about 750 deg. fahr. Assuming that air in propor 
tion of about 10 times the fuel weight to have been forced into 
the vaporizer at the end of the compression stroke, the hot 
products of combustion may be expected to raise the tempera- 
f a Hornsby-Akroyd 
engine to 750 deg. fahr., ignition temperature when running 


on one-third to one-half of the oil used at full load. Below 


ture of the entire vaporizer content « 


this critical point, the temperature head, t,, is reduced to such 
an extent that the cap no longer keeps the enclosed gases sufli- 
ciently preheated to reach the ignition temperature at the end 
of the compression period. 

A corresponding check made for full-load conditions shows 
that, due to the higher exhaust and cap temperatures, the aver- 
age mixture temperature in the vaporizer will be raised to 
about 800 deg. fahr. This increase of temperature causes an 
advance in the ignition timing, and at heavy loads may lead 
to the characteristic pounding that accompanies serious pre- 
ignition unless counteracted by water injection. 

Here the author develops the following formula for the mini 


mum allowable vaporizer volumes for high compression e1 


P, 
V 1- iss) ¥ 


ve Ps\, 0) os tah ee [17] 


vines: 


n 


400)" \400 


where V,=total clearance volume of engine (including vaporizer) 
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\’, =required volume of vaporizer CORRESPONDENCE FROM MEMBERS 
| clearance volume external to vaporizer ~ pee » . . agaeen 9 
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P, =maximum explosion pressure, absoluts 


P, =compression pressure, absolute 
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WORK OF THE BOILER CODE COMMITTEE 


4 i Hk Boiler Code Committee of the Society, after comple 


tior 


tion of its report on Rules for the Construction of Sta 
and Allowable Working 
Mareh 1915 issue of 


tinued by the Council as a Committee to make such revisions 


ary Boilers Pressures, as 


an- 


nounced in the 


The Journal, was con 


as may be found desirable in the Rules and to modify them as 
the state of the art advances. 

A resolution was passed by the Couneil of the Society em 
powering the Committee to make rulings where inquiries are 
made respecting constructions not covered by the Code and to 
interpret The 


given careful consideration by the 


any parts of the Code. various inquiries have 


been Committee, each being 
given a case number under which it is filed in the records of 
the Committee, which are preserved at the office of the Society. 

The procedure in the Committee in handling the cases is as 
follows: All inquiries must be in written form before they 


are accepted for consideration. Copies are sent by the Seer 
tary of 
The 


by the Committee and passed on at a regular meeting otf th 


the Committee to all of the members of the Committe: 
interpretation, in the form of a reply, is then prepared 
Committee. This interpretation is submitted to the Couneil 
for approval, after which, it is issued to the party making 
the inquiry and later published in The Journal, in order that 


any one interested may readily secure the latest informatio 


concerning the interpretations. 

Since the first meeting for issuing interpretations whieh 
was held in Buffalo at the time of the Spring meeting of the 
Society, tliree additional meetings have been held by the Com 
mittec Forty-six inquiries have been considered Or these 


interpretations have been given for all but three, which are still 


in thie 


the Committee. Below are presented svnopses 


hands ot 
of the forty-three cases for which interpretations have been 
; @ it 
from the publieation of 


The 


issuer general has been thought advisable to retra 


the 
Code was published 


names of inquirers. 


n Volume 36 of the 


Transactions. 


CasE No. 1 


I) qu ry: Sho ild the crown sheet ol the vertical single ] lt 
boiler shown in Fig. 1 be stayed or braced as a flat surface? 
Reply: The strains in a boiler of this design cannot be 


calculated, and it is the expressed desire of the Committee 
that such a boiler of the particular size and make be teste:! 
to destruction in the presence of the Ohio state inspector ani 
the inspector of an authorized insurance company doing bus 
ness in the State of Ohio. 


CasE No. 2 


Inquiry: A ruling is desired relative to the method of sup 
porting water tube boilers by head supports attached direct], 
to the heads of steam drums, in order to enable the drums 
to be set close together. 


Reply: Where forces other than than those provided for 
in the Code are applied to steam boilers or other pressure 
vessels, the strain imposed by such forces must be caleulated 
and additional strength provided to withstand them. using a 
factor of safety not less than that prescribed for similar con 
ditions in the Code. 


CasE No. 3 
Inquiry: Can flange steel be used in the shells of locomo 
tive, marine and vertical tubular boilers in construction under 
the A.S.M.E. Code? In other words, is it to be understood 
that fire-box steel will be required only where the plates are 
exposed to the fire or products of combustion ? 


Reply: In accordance with Pars. 2 and 3, flange steel may 
be used in shells of such boilers. 


No. 4 


Is there anything in the Boiler Code to prol ibit 
return 


CASI 
Inquiry: 
a third the products ot combustion in the setting 
of a horizontal tubular boiler, by turning arches over the 
same? It is also a common practice in heating installations 
where locomotive type boilers are used, to return the products 
combustion around and over the 
arching them in. 


ol top oL sueh boilers by 


Reply: There is no mention of, nor provision for the pass 
ing ol products of combustion over the tops of boilers and 
this arrangement is thus not prohibited by the Code.  llow 
ever, if such third-pass arrangement is used and the products 
of combustion in contact with the shell or dome a 
hecessary that the boiler be constructed en 


come 


boiler, it would be 


ol 


tirely of fire-box steel to comply with Pars. 2 and 3 of the 
Code. 
(*\s No. 5 

Inquiry: Can the quadruple-riveted butt and double strap 
joint, illustrated in Fig. 2, be used under the rules of the 
A.S.M.E. Code? On quadruple-riveted ts. onlv ai few 
rivet pitches can be put in a course of a shell. and it 1s otter 
very difficult to get in a good spacing of rivets. This proposed 


spacing gives the designer more leeway. It is the same as the 


quintuple riveted joint shown on p. 102 of the Code. 

Reply: There is nothing in the Code to prohibit the use 
of the proposed arrangement, providing the rules in the Cod: 
with respect to joints are complied wit 

(CA No. ( 

Inquiry: The ipper ent o 1. 103 the (¢ ( ~) 
impossible joimt tor boiler constructio The distance betwee 
the outer rows of rivets is too great and therefore the joint 
does not permit ot ealking tight. 

Reply: The eriticism is justified only when butt straps ar 
thin. This tvpe of joint is in common use this country a 
abroad witl heavy plates 

CasE No. 7 

Inquiru: Is the bushing specified in Pars. 307 and 315 eo 
sidered necessarv to more securely hold the pipe in the ead? 
[f this is the case, does not a lip pressed outwardly around 
the feed pipe periorm the same tunetion and ce«oul t t tne 
included under the same specifications? 

Reply: Much better construetion would result by forn 


or pressing into the dished head a flat spot in which can be 


inserted a regular steel or brass bushing, as required bv the 
Code. The intent of the brass or steel boiler bushing is to 
allow the pipe to be threaded In solid trom each side 4 if 1s 
from the inside or outside of the boiler. 
Case No. 8 
Inquiry: The title of the Code on the cover and page 1 
reads, “Construction of Stationary Boilers,’ which is not 


eorrect. The Code does not cover stationary boilers only ; if 
eovers portable, sem! portable and traction boilers and the 


term is therefore misleading. 


Reply: The interpretation given to the word “ stationary ” 
by the Committee is that stationary boilers in general are con- 
sidered land boilers or non-marine boilers. Further, station- 
ary boilers are construed in some interpretations to be applied 
to boilers in vessels where the vessels are not propelled by the 
steam generated in them, such as pile drivers and donkey 
boilers of steamships and barges. It was therefore decided 
unwise to amplify or describe the word “stationary” in 
detail. 


Casket No. 9 


Inquiry: Is it allowable to publish extracts from the Code in 
a text book for students, where the quotations are not arranged 
in the same sequence as in the Code, but where all quotations 
are literally in the language of the Code, each paragraph being 
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preceded, as a disting ushing mark, by the paragraph num and reaming ol the tube holes is specifically provided tor, 
ber of the Code and by quotation marks? apply to handhole openings as well? 
Reply: The publication under the conditions outlined is Re ply Par. 248 applies only to tube oles and thus does 
allowable ot refer to handhole openings, and there is no provision it 
; the present rules providing for the ma ng o andholes 
Case No. 10 : 
Inquiry: Please advise as to where the boiler stamp speci 
fied in Par. 332 of the Boiler Code may be obtained”? Case No. 12 
Inquiry: Objections are raised to the action o the Ono 
Board of Boiler Rules in rejecting a particular design of : 
q nouse neater satety val é as ot econiorming to the reaulre- 
5 ments of the A.S.M.E. Code, on the basis of the rules that 
prohibit adjustment tor a rhner pressure that 15 |b., and 
’ : K that prohibit location or piping so that there ll be dang 
. $ scalding attendants 
ad K--6 AS Renl It t} ry) ’ ' Committ that () \ 
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Board is entire correct its terpretati ot the pro ons 
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Case not Covered by Rules 
Fic. 3 DETAILS SHOWING APPLICATION OF Pars. 205, 206 AND 207 To THE Staytnc or Wet-Bottom Boi.ers 
Reply: At the meeting of the Boiler Code Committee of of Pars, 205, 206 and 207 to the staving of locomotive type 
The American Society of Mechanical Engineers in Buffalo on wet bottom boilers, such as are used in portable or traction 
June 24, 1915, the wish was officially expressed by the Com- _ service, with particular reference to the details shown in Fig. 3. 
mittee that all A.S.M.E. boiler stamps be obtained through 
The American Society of Mechanical Engineers, 29 West 39th Reply: Fig. 3 has been prepared to show the application 
Street, New York. Stamps have been placed on sale by the So- of Pars. 205, 206 and 207 to eight possible cases where un- 
ciety, and may be obtained at the nominal price of $3.00 each. certainty may arise in the staying of boilers of this type, each 
: of which is shown with a reference to a paragraph and a 
i Case No. 11 formula indicating the value of p together with the value of 


4 Inquiry: Does Par. 248, in whieh the drilling or punching _ the constant. 





An additional case not covered by the rules is also shown. 
Che matter of reintorcing plate underneath the dome is an- 
swered by reference to Par. 261 of the Code. 


Case No. 14 
Inquiry: Is Par. 5 which apparently 
and handhole covers to be made ot 
with Par. 262? 


requires all manhole 
pressed steel, consistent 


Reply: It was found that the punctuation in Par. 5 in the 
first edition of the Code was incorrect and the paragraph has 
been repunetuated as follows: “5 Manhole and handhole 
covers and other parts subjected to pressure and braces and 
lugs, when made of steel plates, shall be 


No. 15 


Is it allowable under Par. 195, to use the longe 
radius in caleulating the thickness of a econeave head having 
two different radii? 


” ete. 
CASI 


Inquiry . 


Reply: It is perfectly safe to use the longer radius in eal- 
culating the thickness of heads having two different radii. 


No. 16 


Is it possible to omit the constant in 


CAs! 
Inquiry: the formula 
in Par. 193, which handicaps the construction of drums with 
the tube spacings illustrated in Fig. 4? It is considered that 
the staggered relation of the tube design shown in Fig. 4 is 
equally as strong as if the tubes were put in parallel rows. 
Can this not be proved to the satisfaction of the Committee 
by a test to destruction of drums constructed in this manner? 





Fic. 4 Draconau Spactnc or Tuse Howes in Steam Drum 
Reply: The particular spacings of 5%4 in. and 7 in. for 
staggered 4 in. tubes, do not come within the range of the 


formula in the Code for diagonal ligaments, and as long as 
these particular spacings and size of tubes continue to be used, 
the efficiency of the tube sheet may be figured on the longitu 
dinal ligament. 


Case No. 17 
Inquiry: a. Referring to the provision that all fire doors 
of water tube boilers are to be provided with latches, how can 
a fireman be expected to make use of such a device? 

b. The specification, staybolt iron, is so drastie as to pro- 
hibit its use in the boiler business, which is a misfortune be 
cause staybolt iron is a better product for use in water tube 
boilers than staybolt steel. 

c. Is not the thickness required by the formula for dished 
heads excessive. They are vastly beyond all previous practice. 

d. Referring to Par. 191, how is it proposed to form the 
ends of a 72 in. shell by rolling? This involves so much extra 
labor when applied to shell plates that doubtful benefits are 
secured at much too high a eost. 

Reply: a. The provision of latches on fire doors of water 
tube boilers was made in the interest of safety. 

b. The requirements of the Code relative to staybolt iron 
are a direct copy from the American Society for Testing 
Materials specifications for that class of material. 

ce. This particular formula (Par. 191) in the Code, was 
determined after the most careful consideration and it will be 
inexpedient to consider any change. 

d. In regard to the rolling of boiler shells, this is one of 
the most important features in the proper construction of 
boilers, and the Committee trusts that arrangements may be 
made in constructing boilers to meet the requirements of the 


Code. 
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No. 18 


CASE 
Inquiry: What is the purpose of Pars. 307 and 315, re 
quiring boiler bushings? In locomotive type boilers it has 
been a practice to take the teed pipe through the fire doo1 
sheet, although in some cases, due to interference of external 
construction it has been necessary to have the firedoor in the 
side of the fire box instead of at the end. | 
also impracticable to introduce the feed water through the 
fire door head, and it is then introduced through the shell 
plate, using a reinlorceed plate riveted to the shell and thread- 
ine both plates. 

Reply: Par. 315 of the Code apples only to horizontal 
return tubular boilers. It was the intention of the Committee 
to make the use of a boiler bushing obligatory only when an 
internal pipe is used. 


these cases, it is 


Case No. 19 


tention ot Par. ?00 to allow t he ise of 
1 of drilled staybolts,—at 


Inquiry: Is it the u 
hollow staybolts in lie 
small bolts? 

Reply: It was the intention of the 
in Par. 200, to permit the use of 


drilled, 


any rate lor 


Committee, as expre essed 
hollow staybolts, whethe 


forged or made of tubing. 


No. ?0 


hands of the 


CASI 


(In the Committees 


No. 2] 
An explanation of the 
Apparently 


CASI 
Inquiry: meaning of Par. 207 is 
desired. this matter is specifically covered in 
Par. 199, 

Reply: This paragraph was arranged so that manufa 
turers could space stays wider than allowed by Table 3, pro- 
viding stiffeners be used to keep the stress withir preseribed 
limits; for illustration handholes where edges of plates are 
turned in. 

No. 22 

Is the term, “length of furnace” in Par. 
tended to mean the length ot the longest section or the 
from end to end? 


CASI 
Inquiry: 239 in 


length 


Reply: The length of furnace, referred to in Par. 239, is 
the total length and not the length of a section 


Case No. 23 

Inquiry: Where a manhole is located in the head of a 
horizontal tubular boiler above the tubes, how should the ar- 
rangements of braces around the opening be provided for? 
It is possible that Par. 203 would cover in the case of hand 
holes, but would not some additional provision for spacing be 
required in the case of manhole openings? 

Reply: Par. 203 is not intended to be applied to the spac 
ing of crowfeet or the spacing of through 
opening. 


braces across any 


No. 24 

Inquiry: Please state the eorrect procedure, 

(a) to design an A.S.M.E. Code Boiler; it is understood 
that it is only necessary to follow the Code and that drawing 
need not be submitted for approval. 


(b) to obtain authority to use the A.S.M.E. Code 
Stamp; 


CAS} 


soiler 
it is understood that this is supplied by the Society at 
a cost of $3.00 upon application in the form of an affidavit 
which prescribes its usage and is to be surrendered to the 
Society immediately at any time upon request. 

(c) after obtaining the stamp to build the boiler; when 
an order for an A.S.M.E. boiler is received, it is understood 
that an insurance company is to be notified that an inspection 
is to be made of it. 

(d) in handling inspections of boilers; it 
that two inspections are made, 
and one as a final test: 

(e) in the stamping of the boiler after completion; it is 
understood that the builder shall stamp the boiler in the 


is understood 


one before the riveting up 


presence of the inspector, with the A.S.M.E. Code stamp, the 
builder’s name and the serial number of the boiler as well as 
the insurance company’s or State stamp. 
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(f) in making report of inspector’s data; it is understood 
that the inspector’s data slip is turned in to the chiet 
spector and that a record must be made of all that is in sam 

Reply: The understanding relative to Inquiries a and b 
as to the procedure necessary in commencing construction ot 
an A.S.M.k. Code boiler, is correct. As to ec, d, e and - the 
matter ol any insurance company certilyving as to the correct 
ness of the Code Stamp 1s a question of contract between the 
manufacturer and'the insurance company adding the stamp, 
and of the law in the case of a State stamp, over which the 
Committee has no jurisdiction. 

Case No. 25 

Inquiry: Referring to Pars. 268, 307 and 315, must the 
boiler feed and surface blow-off pipes be bushed in all types 
of boilers, including the locomotive type as well as the vertical 
subme rged tube type ? 


Reply Par. 315 ol the Code applies only to horizor tal 
return tubular boilers. It was the intention of the Committee 
to make use of a boiler bushing obligatory only when an in 


ternal pipe is used. 


CASE No. dB) 


1 


Inquiry Is it necessary to furnish mill test reports cover 
ing physieal test and ehemiecal analysis of material used in 
braces? 

Reply Attention is called to the specification for steel 
bars on p. 19 of the Boiler Code, which specification a builder 
will be ealled ipon to follow tor braces to be used in boilers 
constructed in strict accordance with the Code. Attention is 
also called to Par. 6 of the Code. 

Case No. 27 


Inquiry An interpretation 1s req iested on Par. 225, whiel 
does not state that the rivet holes must be drilled from the 


solid. 


Reply: Any or all rivet holes in boiler construction may 
be punched ¥% in. small and drilled or reamed to full size 


Case No. 28 


In the hands of the Committee 


("Ast No 24 
Inquiry Is the boiler brace shown in the accompanying 
sketch, where the end section lett in the foot ot the brace 1s 
smaller than called for by Par. 223, within the requirements 


Reply: It is the judgement of the Committee that all braces 
ised in A.S.M.E. Code boilers should econtorm to the Code 
every detail. 


Case No. 30 
Inquiry Attention is called to the fact that the require 
ments of the Code tor salety valves specilying a lifting device 
so attached that the valve dise can be lifted from its seat a 
distance of one-tenth the nominal diameter of the valve, re 
quires an exceptionally strong lever, possibly of the cam type, 
and that the present types of levers are not satisiactory. 
Reply: The requirements for safety valves were made 
after conference with the principal manutacturers of the 
country and it goes without saying that the Code requirements 
apply to all manufacturers and all designs. 


Case No. 31 
Inquiry: Is not a pressed steel flange for surface blow-off 
connection superior to an ordinary bushing screwed into the 
boiler shell, as provided for in Par. 307? 


Reply: It is the intention of the Committee to make the 
ise of a boiler bushing obligatory only when an internal pipe 
is used. The idea in specifying the boiler bushing is to have 
the internal pipe screwed in solid into a substantial fitting. 
Whether or not the plate should be reinforced where the bush- 
ing is screwed in depends on its thickness to give the required 
number of threads in accordance with Par. 268. 


Inquiry: The latter part of Par. 199 is understood by some 


to set a limit on the thickness of doubling plates ; s this so? 


Reply: It was not the intention of the Committee to limit 
the thekness of doubling plates that might be ised oO a 
boiler, but it was intended rather that the strength added by 
the application of a doubling plate should be limited to that 


which would be provided by a plate of equal thickness wit! 
the head to which it is appled; that is, for cases where 
doubling plates are thicker than the head of the boiler, the 
value ot t” shall be taken as %4 of the double thickness of 


the head, 


Cass NO > 
Inquiry: Can safety valves of any size be co 
boilers by the use of nipples and threaded flanges? There 
appears to be a conflict between Pars. 268 and 286. 
Reply: Par. 286 applies to the tlorm ol connection or a 
safety valve to a boiler. Par. 268 makes no reference to the 


form of connection. 


Case No 4 


Inquiry: Does Par. 254 apply to the butt joints in the shell 
ol ly, or to other riveted joints o! boils rs also? 


Reply: Par. 254 refers specifically to plates and butt-straps 
collective ly " wl et he r re amed or drilled. 


("AS} No. 5) 


Inquiry: Is it tended that Par. 292 apply to all designs 
ot automatic water gages when there is one design in whiel 
a entire stoppage oft either val eis impossible ; 

Reply: Atter careful consideration of this question, ‘ 
Committee has deeided to interpret Par. 292 as follows No 


water glass connection shall be fitted with an automatic shut 
off valve, except when the automatic shut-off valves are so con 

structed that the two connections to the water glass can be 
blown through separately and the steam connection cannot be 


entirely closed thereby. 


CAs} No 8) 


Inquiry Does Par. 355 mean that a safety valve witl 
threaded side outlet must be used or ca a valve with top out 
let or one which exhausts directly into the atmosphere be used? 

Reply A satety, or water relief valve designed for a dis 
charge pipe will comply with the requirements of Par. 355; 
safety or water relief valves without provision for a discharges 
pipe may comply with the requirements of Par. 355 provided 
the valve is so located that there is no danger of sealding the 
attendants. 


CAs} No 


Inauiru: (al forged steel flay ves of 4 in. pipe size, witl 
a thickness of 11% in. be used on boilers built to carry 175 
lb. pressure? Table 16 requires a thickness of 114 3} 

Reply In regard to the thickness of flanges and bodies 


for nozzles and fittings, Tables 15 and 16 for the American 
Standard have been prepared for cast iron as a material, and 


intil a flange committee prepares a table for steel, the Boil 


Code will permit an allowable variation ot 20 per cent fron 
the thickness required by the above mentioned tables, leaving 
the drilling of bolt holes unchanged Special forged fittings 
shall conform with respect to diameter of flanges and bolt cir 
cle, but otherwise need not conform. 


Case No. 38 
Inquiry: Is it required that every boiler stamped with th 
symbol illustrated in Fig. 19 of the Boiler Code, should also 
he stamped with the lorm shown l! Fig. 20? 
Reply: This inquiry is answered by the ruling given in 
Case No. 24 as follows: “ Certifying to the correctness of the 


Code stamp is a question of contract between the manufacture 
and the insurance company adding the stamp, and of the law, 
in the ease of a State stamp, over which the Committee has 
no jurisdiction. 
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Case No. 39 


Inquiry Referring to Par. 299, whi states * Wher 
the vimum allowable working pressure is less than 125 |b 
per sq. in., Table 15 shall be used and where higher Table 16,” 
a ruling is requested as to whether or not Table 15 is to be 
used 125 it 

Reply The intenti ‘ Par. 299 is that Table 15 shall 
apply where the maximum allowable working yressure Is 125 
lb. per s I ( <s 

( No. 40 

Inqui feferring to Par. 225 of the Code eh ealls tor 
each brane ( Like row-Loo 0 voller braces to e¢arry two 
thirds ot the total load ot the brace at the allowed stress, ar 
or tine ( st ( al areas to be atl least equal to the require 
rivet sectlo e OAC i pllo i> asked lol at special rh ol brace, 
as it is believed at this ruling apples to braces that ar 
divided in the center of the crow-toot. 

Reply: The design submitted is such that it does not « 
within the requirements of the Code. These rules have bec 
formulated after thorough consideration ot the stresses, and 
are in accord with sound practice. 

CASE No. 41 
Inquiry: Reterring to Par. 299 and Tables 15 and 16, it 1s 


understood that these requirements are based on flanges and 
fittings of cast iron: is it intended that these same tables sha! 
apply to flanges of steel? 

Re ply: In regard to the thickness of flanges ar d bodies to 
nozzles and fittings, Tables 15 and 16 for the American Stand 
ard have been prepared for cast iron as a material, and until 
a flange committee prepares a table for steel, the Boiler Code 


] { 


will permit an allowable variation of 20 per cent 
thickness required by the above mentioned tables, leaving the 
drilling of bolt holes unchanged. Special forged fittings shall 
conform with respect to diameter of flanges and bolt circle, 
but otherwise need not conform. 


rom the 


CasE No. 42 


Inquiry: In Par. 323, the third sentence apparently applies 


only to boilers over 78 in. in diameter and specifically only to 
boilers suspended from over-head girders; has it any applica 


tion to boilers provided with lugs resting on brackets? 
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Reply: Par. 323 applies only to boilers over 78 1 in diam 
boilers must be suspended. 


] 


lheretore, the para 
graph relates only to lug supports of boilers over 78 in. in 


diameter. 


lnqu ry: Par. 223 of the Code requires tha Uhre et 
sectional areas through the sides of crow-feet. T irons, or sim 
lar Lastenings at thie et holes, sha ‘ ( la e 
required rivet section; does this refer t« blade diagonal 
rraces \ ‘ tt ed to the s ell « ( 

es ~ ee | . | . S 


(Cask No. 44 





Inquiry: \ ruling is requested relative to design Ol 
boiler in whi cross drums are suspended below the shell 
ot the boiler and exposed directly to the tire, so that y me 
essarily act as receptacles tor mud and sediment and can only 
be classed as mud drums; as these are placed in direct « tact 
with intense eat, they are considered contrar, jdern 
practice and not of sate construction. 

R ply: The Committee has decided that it wi t express 
opinions on types of boilers, and it will ther re be impos 
sible TO ol ply Vil Vout equest 0 i 1) 0 

( | NO t.) 
In the hands of the Cor ittes 


CASE No. 46 


Inquiry: With reference to the design of boilers tor 500 to 
600 lbs. pressure, the test pressure as specified the Boiler 
Code would be prombitive and give a larger tactor of safety 
than could be expected with commercial constructio Can a 


modification be made that would permit the construction of 


such boilers at a commercial cost ? 


Reply: All requirements of the Code should be comphed 


vith irrespective of the work Yr pressure Ihe Committee 
feels this IS not al lreaseo able requirement [or ol mercial 


eonstruction. 
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[HE A nual Veeting ol the Society 77 Ver Yo k Decenhe (-10) as a pronounced CCE ood 
ell a from a tech ical veu' por t 7 hie cd alit erceedaed a } Jo? pri €cOoTas, And a a U L the 
(ITCUTSLONS and ocial affar n connection with the Meet ng were INUSUALLY ell atte nded 7 hie “on oke 
nnovation at thi Veet ng piel th the approval of the fonda membe and it epetitior at ( ‘ ; 
a trongly uraed by all An account of the social features of the Meet ng follow 
THE ANNUAL MEETING Past-l S 
| M. Gos é escorted the ’resident-Ele« [) . & 
L hurt \ A ial Meeting held in New York Decem Jacobus, t platform, where Dr. Goss prese 
rsa-iv? u ive Was a vreat ‘ el i 1 record al one vyho ad broug reat ono! ‘ 
dance o ay which 819 were members \lembers were or ma r d unselfis ( 3 
‘ rom every section of the eount ‘ ! n Loeal vork of ft Societ nd dt w é 
pect were represented by delegates, twe whom were ould now ide its destinies 
( ornl \ feeling of « Islas! it which Dr. Br ear greeted Dr. Jacob ( ed 
‘ we i ous Was du e meeting \s 1 rted e new Preside ild have as gooe S d 
ere, there \ i series of 6 ‘ ces 0 epresentatives auring ter ol ollie a that a 
‘ Sections at whi xtend the | al Sections support id ceived tre e members He 1 d 
i ‘ Wille word nal al ( rere es e delecate I the ( meet it alte! ol it W seve 
proceeded to plan ways and means tor occomplishing this end lutions were passed for the good of the Society at larg 
\t the Council meetings the sentiment expressed was equally ing to the extension of its representative character, so t t 
rophetu The spunt of democratizatio as in the air and s members “from Maine to California and from the Gulf 
ition started toward a fuller control ot the government of Canada” would have as great a voice as possible in the cor 
e Society by the membership at large duct of its affairs. Dr. Jacobus replied briefly, sa 
It is probable that few members realize the great amount is was the proudest moment of his life 
{ work assumed by the Committee on Meetings in preparing As is customary, the audience then adjourned to 
the program for the Annual Meeting The examination of of the Society on the eleventh floor ot the building er 
the many papers submitted is itself an arduous task for busy reception was tendered to the President and President-elect 
men, besides the work of arranging an acceptable program ind their friends. 
and deciding the many questions which arise. The committee rT wT FEATURES 
ENTERTAIN LN’ BRA’ I 
is always ably assisted by the New York Local Committee, = 
who have eharge of the social events, and this year unusually It has become the custom for the ladies to hold a reception 
aluable contributions to the protessional program were rend and serve tea in the rooms of the Sox aie: — = 
ered by several of the local and professional committees noon of the Annual Meeting, and as usual this event contrib 
Seven papers were contributed by Loeal Sections and thirteen, ted much to the pole asure of those in attendance and gave the 


, " 
> 


including reports, by protessional committees. By this means 


+} ; 


e papers are no only becoming more representative ot the 
engineering work otf the country as a whole, but are selected 
through intimate acquaintance with the subjects to be dis 
cussed and the mature judgment of the expert engineers who 


constitute the different committees. 
PRESIDENT’S ADDRESS 


Never, on a Tuesday evening of a convention of this So- 
eiety, has there been so large an audience to listen to the presi- 
dential address as greeted Dr. John A. Brashear in the large 
auditorium of the Engineering Societies Building at the open 
ing session. Dr. Brashear spoke in his always delightful man 
ner on Science in its Relation to Engineering, and the manu 
script of his address is appropriately given first place in 
this number of The Journal. 

Following the address Calvin W. Rice, secretary, reported 
for the Tellers of Eleetion of Officers the election of the fol 
lowing : 


lor President 
D. S. Jacopus, New York 
For Vice-Presidents: 
Wma. B. Jackson, Chicago, IIL. 
J. Setters Bawncrort, Philadelphia, Pa 
JuLIAN KENNeEDy, Pittsburgh, Pa. 
For Managers: 
Joun H. Barr, New York. 
Joun A Stevens, Lowell, Mass 
H. pe B. Parsons, New York. 


For Treasurer: 


Wa. H. Wirey, New York. 


members an opportunity for a social hour at the end 
strenuous day of professional meetings 

On Thursday Mrs. Harrington Emerson entertained th 
dies delightfully at luncheon at the Hotel Astor. About oné 


undred ladies enjoved el hospitality ol this me reabyly 


occasion. 


In the matter of entertainment for the visiting members ar 
innovation was introduced in the way of a smoker held thi 
rooms of the Society on Wednesday evening in place « tne 
usual Wednesday evening lecture. To say that the roon vert 


not only crowded but were packed to their utmost capacity 
indicates the popularity of such a form of entertainment and 


1 


he opportunity tor members to get together for the renewal 


; 


of aequaintanceship. It is safe to say that the membership 


will desire to have this feature of the Annual Meeti: repeated 
another year and it is also evident that much larger larters 
will have to be arranged for to accommodate those who desire 
to attend. Expressions of approval of this smoker, w vas 


arranged by the New York Committee, were heard on every 
hand. 

On Thursday evening as usual there was a dinner and dance 
in the Grand Ballroom of the Hotel Astor, which was at 
tended by 300 members and guests. Last year this took the 
form of a combined dinner and danee, with dancing betwee 
the courses. This year the dinner took place before the dane 
ing, so that groups who desired to dine together would not 
be broken up until the conclusion of the banquet. A repro 
duction of a photograph taken at the banquet is shown her 
with. 
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EXCURSIONS ollow Lhe prese latlo ( the report ( the ( 
On the third and fourth days of the Annual Meeting, six standing committees, I. 5, Sanderson, Chairman of the ( 
excursions were made to points of engineering interest. These 
ere organized by the Exeursion Committee, and each party and Fittings, presented a report of his committe >I 


"Ip ds the second report which the committs 
as in charge ol a competent ruide. Pipe Thread AMS 15 1 Cona Tepory Wil nl f 


| ( }? wces visited were Lhe Woolw rth and M lhl ipal S II ted, tl rst avilis been give! tt » 


\I ting’ o1 The Hyweecetl o Folled ‘J ene | ( ( Sie 
Buildings, the studio of the Vitagraph ( ompany ot America, - :, Rolled Thre: r Oc! 
. . » . ‘ ’ of ectrie Socket ine mp Base 
e aviation field at Garden (¢ ily, the Brookly: Navy rurad, | ’ and La ‘ 
; : oe vA Sands . P ‘ ‘ . e the enhiact Pr 4 
e Interboro Rapid Transit ( ompany’s 74th Street Station, M — = - 


nd the Harrolds Motor Car Company. The guides wer is € seci uke rathet mall matter, it probab 
Mess: W. IL. Greul, F. A. Scheffler, L. Goldmerstein. A. D ects i Ianulacturers OL small thread device ild 
Blake, kK. D. Herbert, and C. P. Bliss. C ved e matter wa rst brought to the attentior 


At the Woolworth and Municipal Buildings, members wer Ure tee Dy mManulacturers of automobile devi 


. ov t , ‘ Ss » ] freyry eet 
liorded an excellent opportunity of inspeeting particular ~ at ' a 
. : . tine tor tomohilse ‘ nea th t the thir ] 
e power plant that at t former building being privat: ms / - ny — setallin seats 
; + can — , nveatio : . ‘ } 
red ind tha at the latter being | disor e) % and thy I ‘ and IaLlO wed i ] ar < ‘] 
r ¢ Ulpmel S ‘ ed Wi > : shoes : : : 
‘ t pOT i t | ) | 
\ \ raj) tudo e practical det ie y ate ib a reve 
rm were s ! e® part da el el ) eat v rm 4 I ) eC! ‘ l t ( 1 it 
4 ‘ 
{ ar 
’ ~ i T t 
Var t ‘ of ying rT ne ‘ dy llunti . dari : re I 
; . Dr. DS J ) COC ‘ ( I Y 
‘ Duran Carisi, Gallaude Curtiss, Bellanca, You : ‘ ’ 
, + 
ere tor ‘ Curtis (ivro the ( ver i¢ a a : eT 
‘ re ected at the Garden ily iLVIALIOT field . ' - I : 


] 14 
’ f ; } 
Mau ‘ re 7 the te ! or by weclal arrance . vy \ 
. sre re , levees a ie ted shat ( W ood. Vile ? ed ib-« er tine ( e¢ 
vy l l 

} } ‘Ul ( I I ere an ~ t t ' tt og 

I ~O00) \ umber ot irge Dattieship Ine lue Mr :' LS wes : -* 
| —— 1 Street Station of the Interboroug o the \ } i ren ‘ 


0.000 \ Roas-eomrsé d bing ind the ¢ I ( id suger. ‘ e { il _ ‘ 
\ Harrolds Motor Car Cor roved manent cor e be formed rp 
rded ort of see Pierce-Arr ! poeta ali + ad ight b 
na eal issembied It w i, ane irries ) e ] t ¢ . , 
) ecepted, wv e re e ( ul t t , 
CO RY IONS mimittes entioned be app 
Friday izht at the Annual Meeting has now come to be re A ie cA usiness related to amendme to the 4 
rded as College Reunion night. This vear ten sueh ro on, Ul t of which proposed to change the pres 
! were eld and the members of the Society were it Ss I men nomunating « iL Le Or O1lcers tr 2V 
Vile | re o S ‘ cc Ss 4 
ese lunctions were the annual dinner and theater part t one per cent of the voting members 
of the Alumni of Stevens Institute of Technology, a smoker Ahere as considerabie discussion Of this ame 


viven by the Engineering Alumni of Brown University, the dicating a quesuion in the minds of many as to ether 
annual dinner ot the Mechanical Engineers of Cornell | er cent of the present membership, whi now co 
versity, a reunion dinner and smoker of the New York Lehig 2000 voting members, would not make it too difficult for 
Club, a reunion of members of the Technology Club at th member or group of me ers to organize a special nomi 
Chemists’ Club, a reunion of the Mechanical Engineering cOMmmMILLEC 

Alumni of the Polytechnie Institute of Brooklyn in the rooms am T. Donnelly said that he hi ‘ use 
of the Society, a reunion dinner and smoker of the Purdue provision as it stood whereby o -) persons wer 


Club ot New York, a reunion dinner and smoker of the Alumni required to constitute such a committee He considered 


of the University of Illinois and the annual dinner of Constitution an instrument whieh should safeguard the mem 
, ' bership. and that technical | ethic — onte tn 
New York Alumni of Worcester Polytechnic Institute ership, and that techmieally and « ny imendm : 
the Constitution should arise from the membership rather 

BUSINESS SESSION than the Council; and unless there was some reason fo 


‘ ; 


Che business session on Wednesday morning opened wit! change in this section of the Constitution of which he was not 
the presentation of the report of the Council and of the stand advised, he was in favor of the old form 


ing committees, which were approved by the meeting. Seere Charles Whiting Baker considered the change not to be 


tary Calvin W. Rice in offering the reports called attention to the direction of democratization of the Society. Whil 


the salient features of the report otf the Council, which is pub lieved that the nominating committees had done their worl 


door wide 


lished elsewhere in this number. without favor or prejudice, still he would leave a 
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open so that the ordinary man could come in and make his own 
ticket by choosing 20 men to nominate a candidate for any 
office in the Society. 

Dr. Jacobus explained that in accordance with the 
had its 
Spring Meeting, otherwise he 


require- 
the last 
would have prepared another 


ments this amendment first presentation at 
amendment in the same line to make the nominating commit- 
tee more representative of the entire Society. He thought it 
would be a good plan to have the chairman of each Local See- 
tion a member of the nominating committee. At the Council 
meeting the day before it was voted to do everything possible to 
carry out the democratization of the Society and every mem 
ber was to be given a chance, “from Maine to California and 
from the Gulf to Canada” (as expressed by Dr. Brashear at 
the opening session), to have a voice in the nomination of the 
officers and of the members of the Council. 


James E. Sague, member ot the Committee on Constitution 
and By-Laws, said there was no intent of the committee to 
move against a fair representation by the membership, but 
that it was considered that one member out of each 100 of the 
voting members would be a more business-like number than 


the limitation of 20 members. 

A motion to lay the amendment on the table was duly see 
onded and carried by a preponderant vote in the affirmative. 

At this point the business of the meeting was suspended to 
do honor to the memory of the late Frederick W. Taylor, Past 
President, by brief memorial exercises, an account of which 
appears elsewhere in this number. 

At the conclusion of these exercises the second amendment 
to the Constitution was considered, relating to copyrighting 
the Society’s publications. At the present time the Society 
copyrights none of its publications except the annual volume 
of Transactions. The proposed amendment provided that 
“The Society shall claim the exelusive copyright to any re- 
The Council shall 
The Soeiety shall 


copyright all papers read before the Society printing thereon 


ports of its duly appointed committees. 


waive such copyright for specific reports. 


in each instance that the paper may be reprinted by anyone 
after the same had been read betore the Society, provided that 
due credit be acknowledged to the Society and the author.” 

Arthur M. Greene, Jr., explained that the purpose of the 
amendment was to enable the Council to secure a copyright in 
order to insure the proper publication of any report by those 
outside of the Society. The question arose in connection with 
the Boiler Code where certain people wished to publish parts 
of the Code, and the Council felt it necessary to protect the 
Code by insisting that they get permission whenever it is de- 
sired to publish. The purpose is merely to give the control 
of any publication to the Society rather than to leave it in 
the hands of one who would like to republish a paper or a re 
port without securing permission. 

Dr. Hollis Godfrey asked what was the relation of the author 
to a paper so copyrighted. There should be a provision which 
would enable the Society to release the copyright to an author 
of a paper when he desired to publish it in the form of a book. 
Authors have experienced difficulty in securing the consent 
necessary to publish matter of their own in book form when 
it has previously been copyrighted. The discussion by several 
others indicated that uncertainty existed as to whether this 
condition would obtain under the amendment as now provided, 
and it was finally moved and carried that the whole subject of 
copyrighting be laid on the table to give an opportunity for 
further consideration. The business meeting now adjourned 
and the first professional session began. 
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PROFESSIONAL SESSIONS 


At tlus first session two papers were presented for discus- 
sion, on The Design of Fire Tube Boilers and Steam Drums, 
by F. W. Dean, and A Novel Method of Handling Boilers to 
Prevent Corrosion and Seale, by Allan H. Babeock. The latter 
read by Mr. Babcock’s Fred E. 


Geibel, who had come from San purpose. 


paper was assistant, Mr. 


Francisco for this 
This paper provoked considerable discussion and it was a late 
hour when the meeting adjourned. 

At this meeting also six papers were listed and distributed 
in pamphlet form for presentation by title only, and upon 


which written discussion was solicited for publication in The 


Journal. Five of these papers were contributed by Local 
Sections of the Society. 

On Wednesday alternoon three simultaneous sessions were 
held respectively by the Sub-committees on Textiles, Machine 


Shop Practice, and Railroads. At the Textile 
Higher Robert ¢ 


Heating by Forced Circulation of Hot Water in Textile Mills, 


session the 


papers were on Steam Pressures, ramer; 


Albert G. Dunean; Relative Value of Private and Purchased 
Electric Power for Textile Mills, Frank W. Reynolds; and 
The Engineer and the Business of Fire Insurance, Joseph P. 
Gray. 

At the Machine Shop Session there were two papers upon 


the Automatie Control of 
and L. C. 


Machine Tools by L. 


Brooks, together with a Report ot 


D. Burlingame 
a Satetyvy Cod 
for the Use and Care of Abrasive Wheels, which had been put 
in the hands of Machine Practice 


after consideration by a committee of the Machine Tool Build- 


the Sub-committee on Shop 
ers Association and some other organiaztions. 

A feature of the Railroad Session was a paper by a distin 
guished Honorary Member of the Society, Anatole Mallet of 
Paris, France, on the Operation of Parallel and Radial Axles 
of a Locomotive by a Single Set of Cylinders. A paper was 
also given on Four-Wheel Trucks for Passenger Cars by 


V. Wight. 


On Thursday morning there were two simultaneous sessions, 


i 


Rov 


one on Power Plants and one with Miscellaneous Papers. 
Those relating to Power Plants were The Heat Insulating 
Properties of Commerical Steam Pipe Coverings, L. B. Me 
Millan; Performance and Design of High Vacuum Surtace 


Condensers, Geo. H. Gibson and Paul A. Baneel: Cireulation 


in Horizontal Water Tube Boilers, Paul A. Baneel: and 
Unique Hydraulic Power Plant at the Henry Ford Farms, 


Mark A. Replogle. 

The papers of the Miscellaneous Session were headed by the 
Junior Prize paper for 1915 on The Flow of Air Through 
Thin-Plate Orifices, by Ernest O. Hickstein. This is the first 
paper to receive a prize from The American Society of Me- 
chanical Engineers. The donation of the prize was made pos- 
sible by a fund for Student and Junior Prizes recently estab- 
lished by a member of the Society. The other papers at this 
session were Elasticity and Strength of Stoneware and Por- 
celain, by James E. Boyd; Foundations, by Charles T. Main; 
and Oil Engine Vaporizer Proportions, by Louis Illmer. 

The last session was a session of general interest and of a 
semi-technical nature under the direction of the Sub-committee 
on Protection of Industrial Workers with the following papers 
which drew out a considerable amount of discussion: Stand- 
ardization of Safety Principles, Carl M. Hansen; Modern 


Movement for Safety from Standpoint of Manufacturer, Mel- 
ville W. Mix; The Attitude of the Employer towards Accident 
Prevention and Workmen’s Compensation, W. H. Cameron; 
and Industrial Safety and Principles of Management, W. P. 
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Barba. This was the last session with Dr. Brashear in the chair 
as President of the Society, and he closed the meeting with a 
few remarks expressing his thanks to every member of thi 
Society. He explained how when the nominatior ad beer 
offered him he felt that his other duties would prevent his 
serving the Soc ety, but he finally agreed to accept if he could 
be relieved of minor duties. As bad proved he found the major 
duties quite suflicient, for he had traveled 12,500 miles since 
the first of September, to say nothing of his earlier trips, for 
the purpose of meeting members and friends of the Society 
in different parts of the country and for delivering lectures 


before different sections and other associations in the country 


TRIBUTE TO F. W. TAYLOR AT ANNUAL 
MEETING 


As a tmbute to the late Dr. Frederick Winslow lavlor. 


Past-President of the society, who died 0 Mareh 21, O15, 
the rev ilar DuUSINeSS wal the W ednesday I I ry Ses ‘ 0 1 
An lil Meet yr Was Suspended al 1] o clon K an ra period 
ot a our, during whieh was held a me ria oe g 
Dh lavlor 

It was the desire of the Society ifter the distressing ews 
ot Dh lavlors ear deat to sho o r to s mer 
Sore tt yr wa mia Mav last. the Co ( ipp i 
committee consisting of Hle ry I low eS < airman, ot t 
Freeman, Prot. Frederick R. Hutton and Ober! s! 
the purpose of preparing a met 

| ommittee learned later « the service ‘ 
Dr. Tavlor to be held Philadel» Oetobe es et 
to Promote the Seience of Management An account of 1 
remarkable service hich was conducted on | la October 
oe, 1 Houston Hall, University of Pennsvilvania. and at 
which manv leaders } manavement and personal tmends o 
Dr lavlor were present, was ‘ the November issue o 


tion of lus Committee to inelude in its report an account of 
the proceedings of the Philadelphia service, and that it would 
ask leave trom the Society to print the full report of the Con 
mittee in Volume 37 of Transactions as a lasting tribute t 
Dr. Taylor’s memory. 

Briet addresses were then given by Mr. Towne, Mr. H. L. 


Gantt and Rear-Admiral Casper F. Goodrich, all intimate 


} 


fnends of Dr. Tavlor, referring to various phases of his life 


and work, accounts of which follow. 


Henry R. Towne. Science is defined as “ knowleds 
gained by systematic observation, experiment and reasoning.” 
That is the Baconian system, and this was followed by Mr. 
Taylor throughout his whole professional career. He not only 
aimed to acquire knowledge, but did acquire it, and out of 
the knowledge so acquired he created a new science, and, em 
phatically, he is entitled to be classed as a scientist as well as 
an engineer. Mr. Taylor's achievements were not the result 
of sudden impulse or inspiration,—they were the fruition of 
years of patient investigation, study, toil, experimentation 
and intense application of his admirable reasoning faculties. 
One of the most notable of his traits to all who have followed 
his career and to those of us who knew him was the endless 
pertinacity with which he pursued an object to which he had 
once turned his serious attention, and the work which he did 
was ever pursued in the true spirit of research. 

“ Facts, not opinions,” is a motto which peculiarly applies 
to the life and methods of Mr. Tavlor. He was ever seeking to 


vel fact ( l dersta mt cls « ‘ a i e then 
ana t ipply them te ist | ‘is iha . ‘ I ighout 
the whole « S wide range ¢ ort but a ‘ | 
0 lacts ¢ e! u wna ‘ i ‘ 
austrial we iid ma ement 
ly le to e Sprit « the sev tist \l é ‘ 
top Like Charles Darwin, bet 0 r ‘ 
eSUITS « Is Studies and diseove eS The Lite +. ‘ 
ssure sel ( Line acts ana i S ( en 


rst publi itteranee " fhe sub pec ( ‘ stl emg 
vas | Sst TIT thie only disene :. ‘ — 
sented by Metealt. His first paper on the plece-work system 
Was ot prese ted l til 1895, atter fhittee e; ‘ iu 
ti d study, and his classi paper “ [hy (rt { f 
‘ researe Le Spoke onl V hie e hat 1 messag ‘ 
cw iby te wiest One coulk ‘ 
i - | mse] put - at 
) ew ( eresting trut ‘ 
Mr. Taylor's major publications cot emarkable 
1] rs i Say « | ( it \ ‘ \\ e! 
(j Producer Gas r Open Hearth | ces ort 
ot « t pages. In 189 é 
Belt ! comprehensive dr é f 
rid ( I | tot 1 aate \ i 
MSI studies anc es 
Lil The tin aay ¢ ill the 7 ‘ ‘ ect ) 
( 1 relates Showa ssued ~ at = ‘ 
‘ sf paper « tive sub rect DSsoo ( \I \\ 
Vrote t short Pride ‘ vrea erest t 
Colors « He ed Steg | 14) p . 
elaborate papel The subyect ¢ Shop M 
or the sft ? é presented 1 vor] ‘ i! 
my? ‘ | le Nveter | Why < woo 
{ erete \\ ( t re er SS 
ine O06 eame S paper « e Art ( Mi 
4h) ] es \ ‘ was epor il 1 O ‘ i 
ortance, ane 1911 his complete gathering 
S acts ‘ Areume S 4 the S ‘ }y 
ples 0 scient ( Ma avenge gy A DOOK ¢ l44 mages \\ 
a record tor twenty e vears! How wide e range Sub 
ects, how long and thorough the study. and how complete : 
summing up of them! 
Mr. Taylor was bor | Philadelphia, 1856. and attend 
ed the Germantow Academy as his early sclioo Lhe he 


was sent to school in France and Germany, and afterward 
spent a vear and a half in an e1 jovable trip to nearly all of 
continental Europe, and then two years at Exeter Academy 
preparing for Harvard University. 

His eves failed under the strain of his work and he had to 
give up the intention of entering Harvard He entered a 
machine shop in Philadelphia in 1875, and for three vears 
served lis apprenticeship as a pattern maker and machinist, 
and there laid the foundation for the practical work which 
he took up later on. In 1878 he entered the Midvale Steel 
Works as a laborer and rose, in the short period of six years, 
to become ehief engineer of the plant. One of his notable 
achievements while still a young man at Midvale was the sue- 
eessful design of a 20-ton steam hammer, which was novel in 
principle and daring in its features. 

In 1883, while at Midvale, realizing his need for more thor- 
ough technical engineering education, he entered as a cor- 


respondence student of Stevens Institute. and by diligent and 
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earnest study secured his degree of Mechanical Engineer at the 
end ot three years. 

Man 


de 


In 1890 he lett Midvale and entered the employ of the 
a. 


reorganization ol 


acturing and Investment and for three 


years 


oted himsell to the their large interests 1 


Maine 


large pulp mills, and contributing many improvements to the 


and Wisconsin, ineluding in his work the design of two 


processes and machines used in that special industry. 
Krom 1893 to 1898 he worked out plans in five or six differ 
ent establishments in remodel 


ling 


leatures ol 


Philadelphia and elsewhere, for 


their systems oO shop Management, and introduced many 


what atterward became known to all of us as the 


Tay lor Sy stem.” 


To whatever he turned his thoughts and his ls he gave 


trated attention, and in all eases he improved where 


he did not wholly originate. His range of work covered many 


fields and is ar 


In 1901 he 


interesting chapter of human experience. 


withdrew from salaried all kinds. 


positlo S ol 


Lie had won a competence and was satisfied with it. His am 
bition lay not in that direction but in the carrying forward 
and upward of the work in which he had been so deeply in 


terested and with which he was so closely identified, and he 


devoted himself trom that the end of his lite, without 


time to 


compensation, indeed even at the expenditure of much of his 


pry means, to spreading the gospel of better industrial 


ale 


Management. 


| 1907 he was consulted by the United States Government 
in regard to the introduction of modern methods of manag 
ment in its work-shops, arsenals and navy yards. In 1909 
and atterward he trequently lectured on the subject of ma 


agement and on kindred topies. 


| 1906 the } niversity ol Pennsylvania conferred on him 


Hobart College 


Ile was President of this So@ety in 1906, as well as 


the devree ot Se. D. and that oO 


LL.D. 


being a member o 


;mnorary 


{ many engineering and scientific organiza 
tions, 


Mr. 


hood and maturity it was brimming over with mental activity, 


Taylor's was an abounding life. From youth to mar 


an activity that flowed into many channels, but in each of them 
coneentrated sooner or later upon some definite, specific ob 
ject. He followed each object until a solution of the problem 
it presented had been worked out, and worked out so com 
pletely as to satisfy him, to make him willing to present the 
solution to the world. 

In 1901 he said to one of his intimate friends: L cannot 
attord any longer to work for money.’ That statement was 


typical of the man. Money was not an end with him but onl) 


a means, his reason 


and having acquired the means to satisfy 


able desires his whole heart went into the furtherance of thi 
work with which he had been identified through all his career. 

His achievements were based primarily on his work at Mid 
vale, and there he laid the foundations of nearly all the im 
vrovements with which he was afterwards identified, especially 
in regard to the euttinge ot metals, piece work methods, the 
study of belting and shop management. 


His 


increasing ac- 


His books have been translated into many languages. 


system has won world-wide recognition and 


ceptance, and the tributes which were paid to him at the Tay 
lor Memorial Services in Philadelphia, on October 21 and 22, 


1915, were significant of the exceptional character of the man 


and his achievements. 


As to the “ Taylor System,” the achievement with which his 


name is echiefly identified, there are many misconceptions. 


Most truly it is a science, and a new science. It is perfect in 


its simplicity and completeness. It is not piece-work, it is 


Tue Journal 
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not differential rates, nor improved tools, nor time studies, 


nor routing plans, nor functional management, but it 1s all ot 


these coordinated and combined, and above all, it aims to effect 
the 


the uphtt of worker. Mr. Taylor aimed tu show the work 


ingman how to apply his time and efforts to better advantag: 


and to aeecomplish more work than betore in shorter time v 
less effort. 

Sooner or later this fundamental fact in Mr. Taylor’s worl 
will be appreciated, and then the leaders of organized labor 
who, unwittingly, I like to think, thus far are opposing the 


introduction of the Tavlor System, not onlv into Government 


plants but into private plants as well, will see their error and 
will lend their influence to promoti the introduction of a 
system which will do more than anything else that is hee} 
proposed in our dav and eneratio ror the iplitt 0 ibor 
Mr. Tavlon saw the inequity ot the old system « prlece 
work compensation, under which imereased efliclency and 
put, instead of being rewarded, were punished by a redu 
of the piece-rate I partly grasped that tact, and proposed 


in 1899 a method which would supply a partial 


favlor grasped the full facet and furnished a remedy w 
completely solved the problem. llis best monument is the 
Scenes whiel he created, and that vill t ( CHT e’y e 

Hi. L. GANT ¢ It was my vood tortune to be associate 
Frederick Winslow Tavlor when, as a voung man, ‘ 
cle elopu Those ( aracteristies 1 if were t% make 

il IS 

llis reputation does not depend pon th it that he 
signed and built the most sueceesstul bie steam hammer 
world. or that he developed a method of treating tool steel 


that trebled its cutting power, or that he determined e la 
of eutting metals, or even that he was the tather of sex 
management. These were incidents in his eareer, and o thre 
logical results of his methods. At an early date he realize 
how much of the world’s work was based on precedent, « 
opinion, and undertook to base all his actio ol owles 
and fact. 

Kndowed naturally with untiring energy and a wonderful 
unalvt eal mind, e concentrated all the power o tha 
bination on the problem oft determining the tacts he needed 
Ile was interested in what had been done, mainly for thi 
dieation it gave of what could be done Ilis mind was « 
tinually on the future, and to him the great value of knowl 
was that it enabled him to anticipate that future. Aceurate 
lis ealeulations and logical in his conclusions, he never failes 
to put his trust in the results of his investigations, and ofte 


accomplished what was considered by others to be impossibl 


Balked at the outset of his eareer in 1880 by the lack of! 


knowledge of cutting steel, which then existed, he set himsel! 


1 


the task of supplying that lack. Three years were spent 


finding out how to study the problem; and, although the wor 


was not completed for over twenty years, it is a fact that 


when I entered his employ in 1887, the fundamental laws had 
Subsequent investi- 


already been approximately determined. 


aone, and to 


gations served only to confirm what had been 
correct minor inaccuracies. 


At 


laws exactly, that it is doubtful if he ever realized how wor 


Bethlehem he became so interested in determining thies« 


derfully accurate his earlier results really were. To be sure, 
much more ground was covered in the subsequent work, but 
as an investigation into the laws of cutting metals, his work 
as a young man at the Midvale Steel Works stands out, to my 
mind, as far the more remarkable achievement. 


One of the by-products of this investigation was the dis 
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covery of the Taylor-White process of treating high speed 
steel, the far-reaching effect of which has not only not yet been 
ily realized, but cannot be until all the other problems en 
tering into machine shop management have bee ive the 

same kind of study as has been given the eutting of metals. 
lhe least heard of, but, to my mind his most dar gY leat 

is e des ( the great hammer of the Midvale Steel ¢ 
imine! s kept ilignment by the elasticity « 
' parts, whe elded to the foree of a foul blow and re 
! ed exactly te ‘ lorie position Dep ae ‘ rm 
! cip ‘ elastic ehable ! 1 tt build a ( 

! ‘ tS we ad i! ‘ ‘ powe toa a othe 

on rf A mune tenn tonktl 
Moreover, Mh ivior repudiate the tha 
1 ! ‘ ~ \ \ ‘ i¢ apparent yore TT 

ea t ( ‘ esigners irge steam imine or ‘ 

vl ’ 1} ed wit 1 p ste ae ( ed the 
la es could be made te ® as rap 

ll ones elent powe ert ‘lied to the 
\ ( cr} ‘ pplemented a ve my s b 
md te ( i. iid des er i in! ‘ 

Was | ‘ 1 ‘ T ( | ‘ ere | 
© 
( ( ¢ i! a ( é 
‘ ilies Thee ‘ ‘ 4 até 
1+ 
| ( ‘ ( , ‘ 
t ( } ( ‘ 
‘ ild have made even a greater repu ( than he achieved 
eme 
‘ rk b ( 5 es | eve S 
( re dec S rhe ‘ ‘ Strane . 
‘ i 0 ! le ‘ t hee ( 
‘ are but littl 
d bes © ) ‘ ( ( y we 
perate tha ( Ss « ! p ~ 
er thelr ‘ r ‘ e «ce é bu 

a ae s ates Live ssib | tie L piece ( ) 

PV seer t, e¢ " e « el p ‘ , ’ 

err pre Mi | ivlo elt tnel Ist To I pe Y 

! des was worthless without efficiency peratio 
nad at i Carly ¢ té e tut ‘ Ss atte ( t e ¢ ror 
il ] a Ol ( I i! ‘ ol 

s worl ( ised the same ethods that ad alread 
! I . cess amely to disregard opinions, rol 

i ( SoOuUTCE i@ss substantiated b\ iwts W hers i 
yer i allable ia they seldon were hie ised ne sev 

fie method tor their determinatio 

When I went to the Midvale Steel Works in 1887, he had 
already made considerable progress this work, and ha 

uly developed the methods of detail analysis and study, whic! 
later became the origin of scientific management. 

Ile recognized as an economic as well as an ethical fact. 

’ that the employer should always consider the interests of th 
employee. 

Endowed with vast energy and great ability to work, lh 
recognized the advantage such qualities would be to others, 
and offered high wages to those who would develop them. 
That he was correct is shown by the remarkable success which 
has been attained by all who profited by his training. 

Having determined on a course of action he pursued it 
regardless of consequences; and inasmuch as such courses were 
planned by a clear head and followed with an iron will, he 


often accomplished results far in excess of what even his most 
earnest supporters thought possible. 
He was not 


To end here would not complete our picture. 





e steam roller that some p ple Ke to rep ent ‘ 
d believe it a strenuou li¢ is Lne Ililé ! 
t it not « y brought more anelal comy il t 
added to the setulness and ippine ‘ 
Lhe ( ll another side People 
( 5) anyvoa bu Lhe ork f ( 
‘ ‘ i er T st i ? ] ‘ ‘ 
( ompre ( 
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re rie 
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‘ und I re mended hi S ‘ 
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t M | r fe ( ‘ 
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Pr relatic r Mr. W ' 
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| 1) tt { 
Yar | 
! wn Vi rd, ea re S lar ‘ m 
‘ | one es 
P eaus « P \ 1) ; , 
) ‘ ait ed to ¢ ructl ind re | 
yar d docks, et rhis 
one e to e and | me " ( e¢ 
efor 
M I li. Newb ~ \ ‘ i 
{ N d who later be me NS« r 
( \ aras a nat time, a i \ 
ind I said: “ My secretary Vill prese 
propositi that I have rea 
blest enginee this country | do not pre S¢ 
be a mechanical engineer, but I do, fortunat ‘ the 


a the eonhndencs 0 Mr. 


and I will go over all these propositions with him and I will 


Frederick W Lylon 


Irie aship 


Dring nothing betore you tha aoes 0 meet t > at 


proval.” Mr. Newbury, ot course, knew all about Mr. Tay 


lor and he liked to teel that anv matter in the wav o retorn 
would be based upon the broadest and the wisest of grounds. 
the Navy Department. I 


Ip a sceneme ana carried 


He promised me the backing of 
consulted Mr. l'aylor and we drew 
it out, and suffice it to say that with Mr. Newbury’s authorit, 


and Mr. Taylor’s advice we succeeded in concentrating th 


work of the Yard into fewer shops and in enormously de 
creasing the appropriation necessary. 


Ther« 


ame over to my desk on one oceasion a statement or schedule, 


I will only give one other illustration of what he did. 


as it 1s called, of the tool steel required at the different navy 


yards in only one of the departments. I was amazed at th 
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vast number of varieties of tool steel that were demanded by 
name, by brand, and in every case there was a certificate that 
none other would serve. I consulted Mr. Taylor who advised 
me to buy steel according to specifications and not by brand. 
I asked him if he would help me prepare specifications and he 
very quickly offered me all the assistance | required. So we 
prepared the specifications, which were later adopted by the 
Tool Steel Board appointed by Mr. Newbury to take up the 
question of the varieties of tool steel required, and their 
composition. 

The first high speed steel that was bought under Mr. Tay- 
lor’s specifications, as adopted and promulgated by the Navy 
Department, was for the gun works at Washington, and Ad 
had 
been previously paying $1.25 a pound for the steel required 
and he was now getting tool steel for from 32¢ to 36¢ a pound, 
and the new steel was doing about 33 1/3 per cent more work. 


miral Leutzed, who was then in command, told me he 


I thank you for this opportunity of claiming what I con 
sider to be one of the greatest privileges of a long life, that of 
speaking of my former intimate and dear friend, Frederick 
Winslow Taylor. 


Henry H. Super. A little story about Mr. Taylor which 


ANNUAL REPORT 


HE Council herewith presents in brief the important 
= phases of the Society activities during the year 1915, 
In reports 
published in the December Journal, the Standing Committees 


under the presidency of Dr. John A. Brashear. 


have given accounts of their work in detail. This vear in the 
appointments by the President the plan was carried out so 
far as possible of having a member of the Council on every 
Com 


Kor 


Pubheation, 


Standing Committee. The appointments on Standing 
Finanee Committee, A. E. 


P. Alford; 


mittees for the year were: 
stall; Committee on Meetings, L. 


lienry Hess; Library, Jesse M. Smith; Membership, George 
A. Orrok and later Charles E. Lucke; House, O. P. Cum- 
mings; Research, R. J. S. Pigott, A. M. Greene, Jr.; Public 
Relations, Spencer Miller; Constitution and By-Laws, James 


H. A. 
Hayes, and EF. 


Hey, Chairman, Robert H. Kirk, W. P. 


S. Cooley were appointed as Tellers of Election. 


E. Sague. 


the guidance of IL. E. 
ot 


with the Membership Committee in keeping to high 


Me mbe rship. Under Moultrop, 


Chairman of the Increase Membership Committee, 


coup 
erating 


ideals of membership, there has been a steady increase in en 


rollment of the most representative men of the protession. 


Fig. 1 gives comparative data on the membership of the tour 
onal societies. 

On aceount of the unusual conditions prevailing abroa 
uid the inability of communicating with members there, tor 
eign members of the Society have been continued on the rolls 

til further action of the Couneil. 

Phe Somety has lost by death during the past vear, B. F. 
Isherwood, Honorary Member and two Past-Presidents, Fred 
\\ Tay] r and James M. Doda 

The Council elected to Honorary Membe mm E. D. 


second President of the Society, who served dur 
difficult Mr 


for his notable suecesses in the desig 


Leavitt, the 


ing one of the most periods of its history. 


Leavitt is best known 


of high-duty, compound pumping engines for city water- 


works service and of engines and other machinery for some 
of the great mining operations of the country. 


THe JOURNAL 
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I do not think has been told anywhere might be of interest. 


Mr. Taylor had some knowledge ot the German language, 


and wished to perfect himself in it. Instead of hiring a 
teacher and studying a grammar, he set about to organize his 
own method of studying German. He got several of his 
friends together—there were about a dozen of us—and we 


were to meet once a week in his father’s house in German- 


town. He employed a teacher, not to teach him, but to do 
what he told the teacher to do. Then he devised a method of 
studying German, so that we could all learn to speak it 


fluently. It was his idea that if we attempted to play the 


game known as “ Twenty Questions,”—-a game in which 


twenty questions are asked in regard to various subjects, and 
those present gave the answers—and if we were obliged to 
answer the question in German, we would seon learn the 
language. If we made mistakes, it was to be the duty of the 


teacher to correct us. The teacher was not to instruct 


to hold 


speaking, and to correct us 1f we made mistakes | 


in 


us 


German, but us down to the ordinary rules ol good 


our eonver 
sation with one another. We held meetings once a week for 


and 


one winter played this game and we were all fluent 
speakers in German at the end of that time 
OF THE COUNCIL 

Local Sections. The Couneil at its January meeting ap 


pointed a Committee on Local Sections, the personnel of 


which is E. H. Whitlock, Chairman, Cleveland, Ohio: W. F. 
M. lll.; L. C. Marburg, New York; Walter 
Rautenstrauch, New York, and D. Yarnall, Phila- 


It is hoped by this means to develop and put on 


Goss, Urbana, 
Robert 
delphia. 
an efficient basis this important phase of the Society's work. 


One of the 


first plans carried out by the Committee was a 


conlerence of section representatives held at the spring Meet 


ing in Buffalo. Delegates attended trom Atlanta, San Fran 
cisco, Milwaukee, Chicago, New York, Providence, Philadel- 
plia, Cleveland, Worcester and Birmingham, and so much 
of interest was developed that the Committee arranged for a 


second et eTctice al tiie \! 


Meeting 


local section chairmen a feature of 


nual It is planned to 


make these conterences ot 


either the Annual or Spring Meetings. 


held 


local sections committees in Atlanta, 


the 
Buffalo, 


Local meet vs have been under the a spices of 


several Soston, 


Chieago, Cincinnati, Los Angeles, Milwaukee, Minnesota, 
New Haven, New York, Philadelphia, St. Louis, San Fran- 
cisco, and Woreester. 

Cooperation ot any local section of the Society wit! eXisting 
engineering organizations in the same city has bee enthus 


astically supported by the Council in the « 


dea or To promote 


eneral concurrence of all engineering societies in technical 
meetings. St. Louis has formed such ar liation with the 
I ineers’ Club of that city and the Philadelphia Local See 
ons’ Committee with the Engineers’ Club of Philadelphia. 
New sections were established this vear at Los Angeles, 
Cal., Worcester, Mass., and Birm \la. 
Student Branches are established in 38 universities, repre- 


senting a total enrollment of 1.000. 


nearly 


hee added this year at Virginia Polvtee} nie Institute, 


Georgia School of Teel ology. 


The annual 


together with the auditors’ report, covers fully the financial 


Finances. report of the Finance Committee, 
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eases fail to 


status of the Society. In this connection the Council wishes the entire list as firms and individuals in many 








to call attention to the fact that our life membership fund advise the Secretary’s office. 
($44,120.11), representing all that has been paid in for life It may be of interest to note that the other national socie- 
memberships, is maintained as a separate tund and is in ties have now adopted this policy of assisting members to se 
vested. Similarly all the other trust funds and for quite a cure positions by bringing firms and men together 
number of years all the initiation fees have been put into a 
fund and invested. From this latter fund, at a rate of Prizes for Technical Papers. The Society has received by 
$6,000 per year, we are retiring the certificates of indebted- bequest trom the late Rear-Admiral George W. Melville 
ness for the land on which the headquarters is built. We $1,000, the income of which is to provide a gold medal to be 
v4 4° 
4 4 
berm 
Fic. 1. Comparative GrowTus oF MEMBERSHIP IN THE Four NATIONAL SOCIETIES 
MEMBERSHIP FOR YEAR 1914-15 
Losses Additions 
Gra Oct 14 Net O 15 
Transfer Resign Lapsed Deatl Transfer I t Increase 
Hon. M l4 } 
M 4077 l 29 . t 
\ss 380 12 ( ) x & RR 
Aas MI 15 g 
42 2 ‘ 
a 4a 6 6a r . é 7 
N Affilia s' Sections 4 i ase of OO Ss 14 
have thus accumulated $40,268.90 to offset the $54,100 of awarded al all I such competing memobe! ) pociet 
certificates of indebtedness. We have also $40,000 cash o1 who presents the best original paper or thesis As an ade 
and, so, if we wished to, we could pay off all these certificates quate die for a medal cannot be purchased out of the above 
and be tree and clear, but to do so, would leave little working fund, upon applheation to the Court the Society as 
capita As we are doing a business of $150,000 a year, and authorized to allow the fund to aceumulate until s é 
discount all bills, it 1s economy to carry this extra cash, par efrayv the cost of a suitable set of dies 
ticularly as all our tunds are invested at the same rate of ere was reported last vear e receipt S? O00, t 
terest aS we are paying on the certificates yenerosity ol a membe the ¢ 
ancially, we are one of the strongest engineering socie the ‘ irded j ee | $00), 
ties the world, although we have secured far less by g unlor and ol Foo each ft ae b W OI 
tha any similar organizations. yute the best original papers tC 1s tC sucn a 
I] e | engine¢ le original 
/ loument Wor There as been mark act ti ‘ mimittees charge « l 3 are | . i. ae 
thie employment work this year. We have registered ove Ire .< urmar Ire | howe an rve B. Brand FY 
100 positions with firms who have asked our codperatior tudents, Frederick R. Hutton, Chairmas R. H. Fernald, 
securing men; this does not include recommendations of ex D. S. Kimball. One award was made this yea r the paper, 
perts in consulting work of which we do not keep record but “Flow of Air Throug [hin Plate Orifices,”’ by Ernest O 
for whom we have many inquiries. We have definite record Hickstein, Junior Member. As the papers submitted by 
of over 100 men who have been placed in positions through students did not meet the requirements as to standard, no 


the Society, and we are confident that this cannot represent awards were made this year. 
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Publications. The history of the Society from the time ot! 


its tormation in 1880 through the vear 1915, has been com 


Transa 


pleted and issued uniform in size and binding with 
tions, with the exception of color which is dark green used to 
designate extra publications of the Society. 

The Couneil 


(ommiuttee as 


has approved the plans ot the Publication 


given in their report, which outlines a broad 


progressive policy for the several publications of the 


and 
Society. 


COMMITTEE REPORTS 


‘he Counell has ruled that the members ol 


Signatures 0 


the committee grouped as assenting or dissenting must ae 


company all reports. This ruling is covered in the follown 


by-law: 


all 


writter 


written reports ol 
the Mach 
tee must be approved in writing by at least a majority of the 


members of that committee, betore it is prese nted to the C 


eommittees si all be pre 


Council. report of every commit 


eil. A member of a committee who disagrees with the act 


of a majority of that committee may express lis disagreement 
the 1 
e minority report o 


over his signature, either on 
report. Tl 


I 


report ol the 





a minority f any member of a 


committee if offered, shall be presented at the same time that 
the report of that committee is presented to the Council. All 
reports of committees must be first received by the Council 
who shall preseribe the manner in which they shall be pre 


sented to the members! Ip of the Society and be made publie 


and printed.” 


B F< l¢ On the completion ol the re wt oO the cor 
mittee having in hand the preparation of a code for stean 
bowlers, the original committee and its advisory committee 

ere reappoll ted as one committee to be known as the Bolle: 
Code Committee and asked to continue and extend its work 
o cover any structures and their operation that are connect 

and serve purposes similar to boilers The amount o 
time and work which the various members olf this entire com 
mittee have given to the preparation of this report is so great 
that the Couneil wishes to record here its sineere appreciatlo! 

Threads for Fixtures and Fittings. <As the result of care 

il consideration of this subject and the cooperation by «de 


tailed correspondence with a selected list of thirty-eight of 


the largest manufacturers, the Committee on Threads fo1 


Fixtures and Fittings has completed its work on Rolled 
Threads. Thi Straight 


at the Annual Meeting, 1915. 


on Threads vill he presented 


report 


which is 


Tol 


ing the attention of a special committee and with the 


rances for screw Threads sas ibject recel\y 
ready 


cooperation of manufacturers of taps and dies, the committe 


is now at work on tolerances for taps and serew thre ads. 


The Power 
for power tests is completed and presented for record in the 
1915. 


Test Report resulting in a complete standard 


Transactions for This is another example of years of 


self-sacrifice. 

A permanent committee will be appointed to interpret the 
rules of the report when called upon to do so, to make such 
revisions as may be found desirable, and to modify the rules 
This 


which 


to meet new conditions as they may arise in the future. 
new committee will hold meetings from time to time at 
all interested will have opportunity to present suggestions. 


RELATIONS WITH OTHER SOCIETIES 


The American Institute of Electrical Engineers, the Amer- 
ican Institute of Mining Engineers and The American Society 


of Mechanical Engineers, representing the Founder Societies 


AFFAIRS 


JOURNAI 


Soc.M.1] 


Dnt 
\M 


ot the United Engineer) Society have cooperated by ont 


agreement in maintaining and finaneing the libraries of tli 


Founder Societies under the direction of a Library Board 


The same arrangement has also been provided in the matter of 


establishment and maintenance oO thy 


The 


hsuranes and the 


Library Service Bureau. representative appointed thi 


vear on the Board of Trustees is John R. Freeman, succeed 
red J. Miller, whose term of office expired and who, und 
the hy laws, Was not ehioible ior re election Jesse M sn 
and Alex. C. Humphreys, Past-Presidents are the other 
pomtees, 

1 é kena neeru l oundatior \ oteworthy Incident 
the history of the protession of engineering the inaug 
ration in January 1915 of The Engineering Foundation 

ad to be adi steres ( the a Lie i 
sclences connected Ww ‘ i eel yr are Thi aT i 
| ( I hie MASIS ¢ this ind is t { S700 .00 
Ambrose Swasev « Ch land Ohio * Pre ent ¢ 
Society. The Ame Soc ot ¢ | (ne 
Institute of M eers, American Institute | 

Engineers d ‘I \merican So M 
| eers are epresentec the ‘ " ‘ 

The Found The United ] ee) Soc 

rian ceustodia thie ids | epre ( 
t se Sy ety « the BB ’ vy esse M _ Al ( 
Hlun revs; Frederick R. Hutton is Secreta | 

( } rod my By the dea ( \ ( 

wa 7 % Ss cnuuUse the Society s repres i 
Joint Conterence Committee ot ( onal ¢ er < 


and Arthur 


eties 


as appointed to fill the place. The Conterence C f 
s composed of two representatives ea from the A C3 
Society of Civil Engineers, American Institute \M } 
vineers, Americal Institute of Electrica on 
(merican Society of Mechanical Engineers So 
Naval Architects and Marine Engineers 

John Fritz Medal Awa I. R. Hutto vas 
for a term ot four vears on the John Fritz Medal | 
Award. The other representatives o the ~ , \ 
brose Swasey, J. A. Brashear and John R. Free: 


Pres 


OCCASIO OL the 


lents 


Honorary Vice 


the Society on the 


of the Verein deutscher Ingenieurs Ber Major W 
H. Wiley, Treasurer of the Society and memb« the ( 
cil, was appointed the official representative of the Societ 


eonvention ot the Waterways 
Gaines acting as alternat: 


(ustria 


nual meeti 


at the Atlantic Deeper 


(lation in Savannah, Georgia, I’, F’, 


As has 


Society ol 


been their practice for several years the 


Engineers on the oceasion of their ai 


sent a letter of greeting to the Couneil. 


The Engineers’ Club of Kansas City, has been added to thi 
list of with whom we have arranged an 


those exchange ot! 


courtesies in the use of the rooms and library privileges. 


As the 
American Society of Mechanical Engineers a 


Graphics. result of invitations extended by The 


number of as 
sociations of national scope have appointed representatives 
on a committee to make a study of the methods used in the 
different fields of endeavor for presenting statisties and quanti 
tative data in graphic form. Their preliminary report has 


been published for the purpose of inviting suggestions. 


Delegates 
from about twenty national technical societies have conferred 


Classification of Literature of Applied Science. 
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with a ew to pertecting a permanent organizatio for thre 
purpose ol preparing a Classification of the literature « i} 
plied science which may be oe erally acceptable and adoptes 
hie ime ¢ this orga fatio = ( ommiuttee « ( 
tlon echnical Literature | Societ s repres 
on the committee by Fk. R. L \ s chairman o ee 
mittee of the whole, L. P. Breckenridge. W. W. Bird, A. | 
korst | I. Prindle The Committe t S 
} i al ake cle ‘ deratio ip digest ¢ ‘ 
\ i lppeanre the put ‘ - ‘ _ ‘ 
‘ ( | is Cs ! l 1 ‘ \ ) t heel Ao 
1. paper by Ek. J. Prindl \ P Svste 
Clas ¢ Digest e Re ; Socis 
re edinte nv ! ’ ‘ } 
eve hye 
) () ‘ ‘ 
\ \ss t \ - ‘ 
( Hl. li. | 
Ho deR. P 
t ~ ‘ i er t ‘ 
i ‘ t) i 
L « ‘ li. G ~ 


‘ ‘ e M ‘ 
\~ ‘ ‘ , ~ 
1] \ } 
( té | ( ( ( 
| ‘ ‘ i rT} 
i or silo ~ 
; na wa key f ; ‘ ‘ 
| ee! ( ‘ S 
Panat i « Inte lexp ‘ ! 
. , eee ‘ ; ‘ 
eer) societies, the America Society ¢ ( | | Perey 


eineers, The American Society of Mee 











Kngineers, the Societv of Naval Architects and Ma ‘ 
vineers i was placed In the hands o a committee « I 
agement consisting ol the presidents and secretaries o Px 
five societies, and eighteen other members representative o 
them and resident in or near San Franeiseo. 

Professor Durand and FEF. C. Jones later resigned from the 
Aim.Soe.M.E. committee, and their places were filled by C. 1 

| Hutchinson and k. C. Jones. 


lor the convenience of the members and their cuests of the 


national e1 vineering societies, an “ E grineers’ Specia * was 


i pro New York 


San Francisco Septembe r 15. 


ided, leaving September 4, and 


arrivi . zB 


Two hundred and lorty one papers were presented at the 


52 Sessions ol 


the Congress, and although the existing 


national conditions made impossible a representative delega 


tion from abroad. 66 of the papers contributed to the Con 


gress were by authors outside of the United States. It is in 


teresting to note that 48 authors of papers coming from the 


United States were members of this Society. 


The return trip of a large number of the engineers was 
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‘ { ‘ 
) I . | MI. ole ‘ 
) ( ( ‘ ) ( { 
( ) ( ( rie ‘ , ! 
B. P: < er est it hy 
‘ comn ee CTE e Fire Dey ( 
Ne Yo t ‘ ‘ ‘ t 
i " r¢ al tlhe r oO! 


farted Db ‘ ‘ O el Yr somete | ( 
! orial to the late S Wilhia H. W i ‘ t 
1 the Lppe tine tT «¢ 1 rie oT i «om Tee 


soclenry eomposed§ of 


The rye mie rs al ad 


/ wstitutional Convent vs | 


representing national and local e1 societies was o1 
New York Co 
composed ol representatives 
Civil Engineers, American I 
America Society of 
Consulting E 


Institute of Min 


present recommendations to the 


stitutional Convention, and was 
Americal 
Electrical 
Engineers, American 

York Section of the American 


ing Engineers, Municipal Engineers of the City of New York, 


Society ol 
stitute oft Engemeers, The 


Mechanical 


oilneers, New 


Institute of 


and the Brooklyn Engineers’ Club. The Committee’s recom 


mendations were for continuity of control in the conduet of 
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the State’s public works and by persons appointed by virtue 
of special fitness for these offices. In the report made by 
the joint committee the opinion is expressed that considerable 
success was secured by the engineers’ efforts. 

The general committee has presented its report and on 
the 
of this Society, Charles Whiting Baker, Chairman, A. 


recommendation of this committee and representatives 
M. 
Greene, Jr., E. G. Spilsbury, the committee is continued with 
those of the other societies represented for such assistance 
as it may render in other states where similar matters may be 


under consideration. 


Naval Consulting Board. 


invitation from the Seeretary of the Navy, Hon. Josephus 


The Society was honored by an 


Daniels, to participate in the work of the Naval Consulting 
By letter 
Emmet and Spencer Miller were elected by 


Board, by the appointment of two representatives. 
ballot W. L. R. 
the Council as the appointees of this Society. 
composed of two representatives each from twenty-two so- 


Hon- 


The Board is 
cieties, ineluding the Chairman, Thomas A. Edison, 
orary Member of this Society. 

Engineer Reserve Corps. The suggestion was made in the 
spring of 1915 that the national engineering societies offer to 
assist the United States War Department in the formation 
of an Engineer Reserve Corps in the United States Army. 


Acting on this, the American Society of Civil Engineers, 
American Institute of Electrical Engineers, American In- 


stitute of Mining Engineers, The American Society of Me- 
Institute of Consult- 
ing Engineers appointed committees authorized and directed 


chanical Engineers, and the American 


to take such steps for the organization of such a reserve corps 


as might be advisable. In order to simplify future confer- 
ences a single committee has been formed to represent jointly 
the or the engineering profession as a whole. 


This Wm. 


Chairman, Committee American Society of Civil Engineers; 


five s« elet 1es 


general committee consists of Barelay Parsons, 
Henry S. Drinker, Chairman, Committee American Institute 
B. J. Arnold, 


American Institute of Electrical Engineers; Wm. H. Wiley, 


of Mining Engineers; Chairman, Committee 
Mechanical 


Mershon, Chairman, Committee American 


Chairman, Committee The American Society of 
» 


Engineers; R. D. 


Institute of Consulting Engineers. The special committee in 
this Society 1s composed of Wm. H. Wiley, Chairman, John 
A. Hill, Vice-Chairman, W. F. M. Goss, H. A. Gillis 
James M. Dodge. The separate committee in each society will 


take care of the work of its society as soon as the decision of 


and 


the War Department can be given and a general scheme ot 


organizatiol adopted. 


Pan-American Screntifu Congress. In response to an l 
itation from the Department of State a committee of this 
Society 1s cooperating in the plans for a second Pan-Ameri 
can Scientific Congress to be held in Washington, D. C., De 
cember 27, 1915, to January 8, 1916. The Committee of this 
Society consists of General W. H. Bixby, Chairman, also 
Chairman in charge of Section V Engineering, Carl ¢ 


Plunkett, S. W. Stratton and Calvin W 
Am 


Marshall have bee 


lhomas, Charles T. 


L1ee Upon State, 


invitation from the Department of 


rose Swasey, Past-President, and W. H. 


appointed as representatives of the society to the Congress 


Dr. John A. Brashear, President, has been selected by thie 
Seeretary of the Department of State of the United States 
as the representative ot the engineering profession 1 
Amerieéa 


AFFAIRS 
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COUNCIL NOTES 
DECEMBER 7, 1915 
At the meeting of the Council on December 7, 1915, the fol- 
lowing members were present: John A. Brashear, President, 
M. L. Cooke, R. M. 
L. Gantt, W. F. M. Goss, A. M. Greene, Jr., James Hartness, 
Alex. C. Humphreys, E. E. Keller, Spencer Miller, H. G. 
Reist, J. E. Sague, Ambrose Swasey, Max Toltz, S. T. Well- 
man, E. H. Whitlock, Wm. H. Wiley, Treasurer, Calvin W. 


Rice, Secretary, and by invitation, Dr. D. 8S. Jacobus, Presi- 


Dixon, Chairman Finance Committee, H. 


dent-elect. 

The report of the Power Test Committee was received and 
ordered printed. It was voted to appoint a permanent com- 
mittee to interpret, revise and modify the rules to meet new 
conditions as they arise. 

It was voted to invite the Committee on Standardization of 
Flanges to extend the Flange Report to inelude flanged fit 
tings for ammonia work. 

It was voted unanimously to favor an amendment to the 


Constitution that will make the election of the Nominating 


Committee more democratic. Dr. Jacobus announced his in 
tention to ask the Chairman of the Local Sections to assist 
him in the selection of the Nominating Committee. 

The Administration Committee had reported at the pre- 
vious meeting that the growth of the Society and the enlarged 
opportunities for the accomplishment of work of national im 
portance presented new problems. 

The Committee recommended the further development ot 
the Sections and of The Journal as means for immediatel) 
strengthening the work of the Society and maintaining the 
organization in the influential position it should occupy in 
the world. 


In order that the Secretary be free to devote himself to 
the larger features pertaining to the accomplishment of the 
Society’s greater activities, and that the editors be released 
from attending to the manufacturing features of the Society’s 
publications, the Committee recommended that they be relieved 
of the details of the business management of the Society, and 
these matters placed in the hands of a new department in 
charge of a business manager to be responsible for their exe 
eution. 

The report of the Administration Committee was approved 


in principle and was reterred to the Exeeutive Committee 
with instructions to proceed with the development of its reeom 
mendations and from time to time recommend to the Council 
such action as it should take with reference thereto. 

It was voted to approve a Loeal Section of the Society at 
\la., and R. E 


man, and Paul Wright, Secretary and Treasurer 


The 


Birmingham, Brakeman was appointed Chair 


report Oot the wnt eommittec in ¢o 


dratting of amendments to the Constitution of the State of 
New York as rece! ed, and the Committee ot the Soen is 
ordered continued with similar committees of other societies 
to render assistance in other States where similar matters may 
be under consideration 
EMBEI LO, 1915 

At the meeting of the Council on December 10, 1915, the 
new officers were tormally introduced. The following mem 
bers were present: John A. Brashear, President, J. H. Barr, 
R. M. Dixon, Chairman Finance Committee, W. F. M. Goss. 
Henry Hess, Alex. C. Humphreys, F. R. Hutton, D. S. Ja- 


7 


ecobus, President-elect, C. T. 


Main, Spencer Miller, H. de B 
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Parsons, J. E. Sague, J. A. Stevens, E. H. Whitlock, Wm. H. 
Wiley, Treasurer, and Calvin W. Rice, Secretary. 
H. G. 


of the United Engineering Society to sueceed Jesse M. Smith, 


Stott was elected a member of the Board of Trustees 


whose term of office had expired and who was not eligible tor 
reelection. 

Prof. Frederick R. Hutton was reappointed to succeed him 
self as a representative ol Fritz 
Medal Board of Award, to serve for a term of four years. 

ie 
Society to the Board of the Engineering Foundation. 

P. N. Engel, Fred Dorner and Wynn Meredith were ap- 
proved as Chairmen of the Chicago, Milwaukee and San Fran 


the Society on the John 


M. Goss was nominated as the representative of the 


cisco Sub-committees on Increase of Membership, respectively 


NEW OFFICERS 


DAVID SCHENCK JACOBUS 


PRESIDENT FOR 1916 

David Schenck Jacobus, distinguished as one of the foremost 
American mechanical engmeers and educators, was born nu 
Ridgetield, N. J., in 1862. He was 


Stevens High Sehool, 


educated in a 
HLloboken, N. Bes 
eXamination a 


private 


school, then in where 


he won by competitive free scholarship in 


the Stevens Institute of Technology. He was graduated trom 


the Institute with the degree of Mechanical Engineer in 1884. 


Upon ins graduation he was appointed instructor, then 


assistant prolessor ol experimental mechanics, being closely 
Prot. J. E. Denton. In 


chair of experimental 


associated with 1807, he was called 


to the mechanies and 


1906. 


engineering 


1900 to 


physics, which he 


1006 


continued until Krom 


tie Wis also 


in charge of the Carnegie Laboratory ol 
and equipped with funds donated by An- 


carry. 


Engineering, built 


drew Carnegie for y out a course otf 


instruction to 
supplement class room work by practical experiments made 
by the students. 


At the Stevens Institute, Dr. Jacobus devised original ap 


paratus for illustrating physical laws, and for 


testing var 
ous mechanical devices, and developed a course ot exper! 
mental mechanics especially fitted for a mechanical engineer 
ing school 

While at the Institute, too, Dr. Jacobus pertormed a larg: 
amount of expert work, volving investigations and reports 
ip mechanical devices and processes tor the production o 
D ! efficiency tests on steam motors, turbines and 
é er plant apparatus Ile was early in the field of 
efrigera maki tests of machines and writing articles 
< 1 lle also made early experiments on acetylene 

as generators and o1 re sprinkler svstems 
Sines My as bee actively associate with the Bab 
‘ Wile ( inv at the eu 7) aa eer. ae 
irtme the S of advisory enginee) This made 
ecessarv fo m to give up practically all his work at 
Stevens Institu although it was arranged that he should 

the tacultv under the title of special lecture 

werime tal ene? eel r ald s uld deh er lectures o steam 
eligineering subjects. \t the same time, as an ¢ idence oO 


esteem, the Institute conferred upon him the honorary de 


gree of Doctor of Engineering and he was made a trustee. 


Dr. Jacobus is an authority on steam engineering, and he 


has written numerous scientific papers on steam engineering 
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Interpretations of the Boiler Code were on motion received 


and ordered issued. These are published elsewhere in this 


issue of The Journal. 


It was voted that the request to the Committee on Stand 


ardization of Flanges to extend their work to flanged fittings 


for ammonia apparatus include a further request to consider 
steel fittings. 


It was voted that the Committee on 


and By 


laws be requested to report the phraseology of suitable By 


Constitution 


laws to cover the duties, manner of appointment as to terms 


of office, etc., of all the Standing Committees of the Society 


for which instructions have not already been provided. 


CALVIN W, 


Rice, Secretary. 


)9F THE SOCIETY 


subjects, many of 


which have been included in the transa 


tions of the engineering societies and many published in en 


gineering periodicals, 

Ile was elected to membership in The American Society of 
Mechanical Engineers in 1889; he was a Manager of the So 
1900 to 1903 and 


He has served on a 


clety Lrom was Vice-President from 1903 


to 1905. number of committees of the 


Society, among which was the committee which framed the 


present constitution. He was chairman ot the committee 


appointed to standardize a 


system for testing steam engines 
hich presented its final report in December, 1902. In 1903, 
e Was appointed chairman of a committee to suggest a 


standard tonnage basis for retrigeration; this committee re 


ported in 1904, and was re-appointed. He has served on thi 


Committee on Power Tests which originally organized by 


electing him as chairman; owing to pressure of business duties 


he resigned the chairmanship, but he has ne\ take! 


1914, 


committee wi! 


ertihe less 


an active part in the preparation of the report. In 


was appointed a member of an advisory 


was formed to assist the Boiler Code Committee, and on thi 
combining ot the Boiler Code Committee and advisor, 
mittee into a single Boiler Code Committee he was mad 
of the members. He was elected President of the Society 
December, 1915. 

He is a member of the American Institute of Mining | 


Electrical Engineers and tli 
and Man ( E rll 


vineers, American Institute ol 


Society of Naval Architects 


Fineers, and 
fellow of the American Association tor the Advancem« 
science. lie was President of the American Society 
Refmgerating Engineers 1906-1907 ae 
the America Mathemat i Ss ‘ s e P 
motior rf neering Edueation, the Amer Societ 
esting Mate als, and The Frank Inst I the Sf 
Pe sviva 

I, SELLERS BANCROFT 

J. Se rs Ban T p> ? 8 
HH as ¢ eater ‘ i 

e Publie High Sehool there 1s 0) 
S ( ea e bega i apprentices ‘ icces 
Bancrott and Sellers, William Sellers & ¢ S 
contributed so mu to the America ac 
Ihe m « Banerott & Sellers was under s tathe 
and Coleman Sellers L848. Mr. Banerott became gang 
foreman in 1863, shop foreman 1 L866, ane vas admiutte 
to the firm in 1873. Finally, when the business was inco1 


porated in eral manager. 


1887, he was appointed 
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He remained with this concern until January 31, 1902, 
when his prior successful activities in directing the develop 
ment of the manufacture of the Lanston type-setting ma- 
chine induced him to take the position of general manager 
and mechanical engineer of the Lanston Monotype Machine 
Company, of Philadelphia. He still holds this position, and, 


addition, those ot treasurer, director and vice president ‘ 


the company. 


Mr. Banecrott has been a prolifie inventor, as is attested by 


tive lap ee 1umber ot patents more than one 1undred Whiel 
ave been granted him. These cover improvements in ma 
chine tools, injectors, shafting appliances, power cranes, and 


the interlocki 12 electric cle vices tor their eontrol; ana typ 


casting and composing machines. 


Since 1897, he has been engaged in the improvement of the 
monotype easting and composing machine, which lhe has 
brought into practical working shape, and which is now being 

trod iced all over the world. lhe erad ial developme | by 

m of this machine can be traced in the improvements 01 


e has from time to time patented. 


Mr. Baneroft’s membership in the Society dates back to 


ractically the time « ts organization, and his name appears 

the second year book issued in January 1881. He has bee 

a member of The Franklin Institute of the State of Pennsy] 
ania since the early 60's. He is a member of the Society of 


Naval Architects ar Marine Engineers. 
JULIAN KENNEDY 

Julian Kennedy, expert in iren and steel manufacture, was 
born in Poland, Ohio, in 1852. He began his edueation in the 


public school and in the Poland Union Seminary. He left this 


institution 1 1869 to become a draftsman, under his father’s 
supervision, on the construction of the Struthers Lron Com 
pra iv’s blast furnace. at Struthers, Ohio, and the a machinery 


attendant. 
In 1872, he entered the Sheffield Scientifie School of Yal 
College, and was graduated three years later. He took a cours« 


civil engineering until the end of the junior year and thi 
ntinued in the course in chemistry. After graduation, lik 
was appointed instructor in pliysices, and remained at the 
hool in this capacity for one year, taking at the same time 


Si 
a post-graduate course in the chemistry of iron and steel, and 
also a special course in Ingher mathematics and astronomy. 
During this time, he had charge of the physical laboratory, 


gave a course of illustrated lectures on physics to the students 
of several seminaries in New Haven, and also lectured in the 
mechanies course of the School. 

In 1876 Mr. Kennedy was appointed superintendent of blast 
furnaces of the Brier Hill Company, Youngstown, Ohio. The 
next year, he became superintendent of the blast furnace of 
the Struthers Iron Company, and in the following years he 
served successively as superintendent of the Morse Bridge 
Works, Youngstown, Ohio; superintendent of blast furnaces 
at the Edgar Thompson Steel Works, Braddock, Pa.; superin 
tendent of the Luey Furnaces, Pittsburgh, Pa.; and general 
superintendent for Messrs. Carnegie, Phipps and Co., with 
headquarters at Homestead, Pa. In all these works, he was 
responsible for both construction and operation. 

In 1888, he was appointed chief engineer of the Latrobe 
Steel Works, Latrobe, Pa. He had charge of the construction 
of this works, and in 1890, while continuing as chief engineer 
of the plant, opened an office for private practice in Pitts- 
burgh. Since that time, he has been engaged in general con- 
sulting and contracting engineering business and has been 
retained as consulting engineer by practically every important 
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steel works in the United States. He has also performed a 


vreat deal oi engineer work in several European countries 


Mr. Kennedy has take out a large number ot patents 
connection with the manufacture of iron and steel, and has 
also acted as expert in a large number of patent suits. Amo 
his own inventions, most of which are in suecesstul 
improvements in blowing 


engines, reversing engines, bloomn 


mills, hot blast stoves, blast burnacs filling ce viees and otner 


steel works equipment. 


Mr. Kennedy is a member of the Engineers Society 1 
sylvania, the American Institute of Mining Engineers, 
British lron and Steel Institute, the New York Chamb« 
Commerce, and the Pittsburgh Chamber ot Commerce. 

lle received the honorary devres Oo! Master oO Arts 
the Sheffield Scientific School 1900, and 1909, Ste 
Tnet eo. } 

Lnstitute ol lee} ology ferred o mi thy ( rarv devret 


ol Doctor ol BEng eer) 
Le was elected t membership tii SOC 1s) 


Was appol ted on its sub-committee « re 4 St png 


JOHN H. BARR 


John Henry arr, mechanical enemeer, was bor t | 
Haute, Ind., 3 LS6] lle was edueated at e | 
Minnesota, recelving the devrees ol machelor oO Mi a 
Engineering 1 1883 and Master « sel ‘ li 
From Cornell University, he obtained the degre \l 
Mechanical Engineering LSSY, 

Mr. Barr began his professional trai y in 188 
was appointed assistant to the resident mecha al eng 
ot the Calumet and Hecla Mining Company. 1 
year, he was appointed mechanical engineer ot the Lake Supe 
rior Lron Works. In 1885, he bega Is WOrK ; a tear 
being appointed structo l mecha cal ¢ y eerl at 
University of Mi esota; lour vears later ( as mad 
sistant professor and in 1890 full professor. From 1891, 
lour years, he was assistant protessor otf mecha il engineet! 
ing at Sibley College, Cornell University. Llere also he ros 
to be associate prolessor of machine design } d | | 
fessor of machine design. which chair he occupied om 1S0S 
to 1903. In 1900 he was mechanical er vineer to the Anaconda 


Copper Mining Co. From 1903 to 1908 he was director 


factory manager of the Smith Premier Typewriter Co. 1] 
1909 to 1913 he was consulting engineer of the Union Typ 
writer Co., and in 1913 he was appointed chief engineer 
Remington Typewriter Co. 

Mr. Barr was elected to membership i the Soecety ISSO 
Ile was appointed on the Committee on Meetings in 1913 an: 


served as chairman in 1915. He acted on the Nominati 
Committee in 1914, and is chairman of the Sub-Committee 
Protection of Industrial Workers. 

He is a fellow of the American Association for the Advance 
ment of Science and a member of The Franklin Institute. He 
was a trustee of Cornell University for ten years. He was 
president of the Syracuse Chamber of Commerce, 1910-11, and 
was a inember of the Syracuse Intercepting Sewerage Board 
till after his removal from Syracuse. He was a member of 
the Syracuse Lighting Commission (1907). He was a mem 
ber of the New York State Commission on Voting Machines 
from 1903 to 1915 (chairman 1907-1915). 

He is the author of a number of textbooks and articles on 
machine design. His textbooks include Kinematies of Ma 
chinery, Notes on Machine Design, and (with D. S. Kimball) 


Elements of Machine Design. He was the author of reports 
on Machine Tools at the Paris Exposition, 1899. 
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JOHN A. STEVENS Mr. Parsons has been practicing 


’ ‘ ‘ ‘ York since SSD 
Jol \. Stevens, consulting mechanical engineer, was bor = z 
: . tiv ‘\ York State Vot \| ( ( 
at Galva, Illinois, in 1868. He was graduated from the East 
1 witil O15 (i ¢ | ( AE I ) i > 
sav itW I] 4 Schoo] and studied one vear at thre | iversit 
, New Ye 10S 1Y14 ‘ 
) Miel raul Lhe Serves a three vears apprentices in to ft 
al al ‘ Pa | aoe ell a 
aes {s rade wit Mitts and Merrill, Saginaw, Mi » altel 
liad ; ; ‘ 
completes ov " a rep 
\ ehh tn Vas ¢ rineer o the lake steamers Sappho, vro 
' system. He served as co 
\W take! \\ li. Stevens Riomat ind (amobria \ thi ive 
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PROBLEM 


Mr. Stevens as one « the sev embers originaliv s aper on Motion Study for the Crippled Soldier, publi 
lected to serve on the Society’s committee “ to formulate stand- the December, 1915, issue of The Journal rites t 
ird speeifications r the eonstructi of steam boilers an« still Open to ree¢ Intormation re rding cases in this « 
pressure essels and tor the care « Same In service "7 ” med or otherwise disabled I eb 
ow Imot is the Boiler Code Committee. and he has served Cated and assisted to perform work suceessfu Mr. Gi 
ctively on this committee continuously since its organizatior breth’s address is 77 Brown St., Providence, R. | 
1911 Mr. Gilbreth himself as been taking active teps to obptam 
such intormation tor the purpose ot applying to the prob 
H. peB. PARSONS lem ot disabled soldiers, and Is eilorts e me su 
llarry cit Berkeley Pars« ns, Cols ilti yr engineer, was bor cess, but he still needs more data on aceount tT the « ymmople x 


New York Citv in 1862. Ile was edueated at Columbia itv oL the problem. 
College, from which he was graduated as Bachelor of Science He reports valuable assistance from | 
1882, and at Stevens Institute of Technology, from whic] Purdue University, who sent out the 1 


e received the degree of Mechanical Engineer, two years later. to members « 


{ the University staff, wit 
From 1892 to 1907 he was professor of steam engineering at you kindly indieate the oceupations in 
Rensselaer Polytechnic Institute, and in 1908 he was appointed disabled men to have found successful 


professor emeritus of practical engineering. 


spec ial devices they may have used to a 


-rof. L. M. Wallace of 
ollowing questionnairé 
h good results: Would 


which you have known 


; 


employment, and the 


id them in their work? 





Ot SOCLETY 


CONFERENCE OF LOCAL SECTIONS 


The Conference ot delegcates from the Loeal Seetions of 


the Society held at the Annual Meeting proved a great sue 
cess and the results thereof promise much toward the future 
success and development of the Society. The Chairman or 
secretary of each ot the fourteen Sections was present and 
in addition there were delegates trom the Providence Asso 
ciation of Mechanical Engineers, which is aftiliated with The 
American Society of Mechanical Engineers, and from several 
industrial centers where the members of the Society anticipate 
the tormation of Sections. 


The delegates and members of the Committee on Sections 


in attendance were Elliott H. Whitlock, Chairman; W. F. M 
Goss, L. C. 


Marburg and Walter Rautenstrauch, of the Com 


mittee on Loeal Sections (D. Robert Yarnall, the fifth mem 





CONFERENCE LUNCHEON OF 


These luncheons were held each d f the Annual Meetine and all I 
head of each table and in s clockwise direction, were 


FIRST TABLE SECOND TABLE 


James Hartness D. S. Jacobus 
Edward Flad H. M. Montgorery 
I H. Lockwood ( W. Obert 
i. % Marburg M. E. Coole 
W. H. Kavanaugh W. F. M. Goss 
Max Toltz Ernest Hartford 
L. G. French J. A. Brook 

Alex. ( Humphreys 


Louis I 


Strothmar 


ber of the Committee, was absent owing to serious illness) : 
Park A. Dallis, Seeretary, Atlanta Section; H. N. Dawes, 
Chairman, and W. G. Soston Section; Da 
Buffalo Section; H. M. 
Chairman, Chicago Section; J. T. 
nati Section; W. W. Smith, Chairman, Los Angeles Section; 
L. E. Strothman, Chairman, Milwaukee Section; W. H. Kava 


naugh, Chairman, Minnesota Section; E. H. Lockwood, Seere 


Snow, Secretary, 
vid Bell,» Chairman, Montgomery, 


Faig, Secretary, Cincin- 


tary, New Haven Section; Edward Van Winkle, Chairman, 
and H. R. Cobleigh, Treasurer, New York Section; R. H. Fer- 
nald, Chairman, Philadelphia Section; C. F. Braun, Secretary, 
San Francisco Section; Edward Flad, Chairman, St. Louis 
Section; P. B. Morgan, Chairman, Worcester Section; A. H. 





DELEGATES 


Sect 


Tue JouRNAL 


AFFAIRS \m. Soc. M_E 


Annan, Vice-President, and J. A. 


Providence Association « 


Brooks, Secretary of the 


{ Mechanical Engineers. 


Others present during the Conterence were |. Ek. Moultrop, 
Member 
ship; Max Toltz, member of the Council and of the Mir 
Section; A. L. 


JY. Troy, N.  & member of the Couneil. 


Boston, Chairman ot the Committee on Inerease of 
inesota 


Williston, Boston Seetion, and A. M. Greene, 


Three business sessions were held, each being preceded by 
a luncheon of the delegates and the oflicers of the Society At 
these luncheons, the delegates ad opportunits tent e bet 
ter acquainted With one another and wil the members ol the 


President John A 
Brashear, President-Elect D. S. Jacobus, Secretar ( 
Viee-Presidents H. L. 
oit, and HH. G. 
Arbor; W. H 


Council, Past-President James Hartness, 
W. Riee, 
York, Kk. E. Keller, De 
ectady; also M. E. Coolev, A 

Buffalo: H. H. Esselstvn, Detroit 


Gantt, New 
Rest, Sehet 


Carrier, 





FROM THE LOCAL SECTIONS OF THI 


SOCIETY 


rHIRD TABLI FOURTH TABLI 


John A. Bras} ! rm 

John Ia H ( 

. =. =e ( I I 

Park A. D Ca Ww. I 

Ek. H. Wh Robert H. I ‘ 
W. W. Smitl I I kK 

H. ¢ Reist 1 E. M 

H. H. Dawes Art) H. A 


Lee C. Moore, Pittsburgh; J. V. V. 
McBride, Philadelphia ; in @, 


Poppenhusen, Chicago, and F. 


Colwell, New York; T. ¢ 
Providence; P. A 


EK. Bauseh, St. Louis. 


Burlingame, 
It was the consensus of opinion that the development of 


Sections is one of the vital needs of the Society, and that reg- 
ular meetings should be held in every locality where there are 
sufficient members to insure success. 

At future Annual Meetings, it is planned to continue this 
feature of a Conference of Local Sections as part of the pro- 
gram, and the opportunity given to members in all parts of 
the country to be brought into close contact through their duly 
eleeted delegates with the officers of the Society and its activi- 


ties cannot fail to promote the best interests of the Society. 
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) 
JOHN FRITZ MEDAL AWARD apply this process to the product of the Jones mine in Berl | 
Counts Pa Ss supel tendent ot the ¢ emical Copype ‘ | 
The John Fritz Medal, awarded annually tor notable scien at Phoenixville The plant was atterwards destroyed b é 
tine or industrial achievement. was in 1915 awarded to Dr. and Dr. Douglas was for a time without fixed empl 
James Douglas, eminent mining engineer, for “* notable achieve although he did some protessional worl | 
ments in mining, metallurgy, education and industrial wel lures lle made several visits to Butte, Mont., and it has 
ret bee saidi that ‘ vas tie rst ‘ 1 é ( | 
It was originally planned to present the medal to D1 ent in this are 
Douglas at the International Engineering Congress in Septem Throug Wilham E. Dodge, he as brought { tact 
ber, 1915, but his health did not permit of his taking the jou with the old metal house of Phelps, Dodge «& ¢ W he this 
ey to San Francisco Accordingly, on December 5, 1915, the firm took over the Copper Quee ! e, the management was 
medal was handed him at his home at Spuyten Duy il D\ Dy placed } ms hands and he was wive il terest 1 
Albert R. Ledoux, Past-Presid the American Institute cel Later the corporat rm, Dr. D i 
M ¢ Engineers. hecal its president l nder s ac ‘ inageme ‘ 
James Douglas Was Dol al () lebec, Canada, L837 Lhe modern devices ave been adopter the compa "s 
entered the Universit ot Edn burg ! ISS5D and studied there smeltenes, and the mines and railroads contre 
two vears Retur ey to Canada he graduated trom been very profitable. 
Wueens Universit Kingsto Qhiitar vil the degree o During Ss vears wtive business e, DUSS 
Ba ‘ I (Arts i er also studied medi ‘ ind later the ( ia rocesst ine vil eX] i 
After s graduat e travel sively I oye lida Dr. D s ha a e to mi 
) 4 is course nedieine i i sa rt ‘ e apne ( ¢ 
\ S time is fathers gold and copper 1 ‘ estments rans ons ¢ = te , ot . ete d 
( da ere eopardy because vinilie the nine ( ‘ ‘ is pul i ’ < S ‘ 
ed ¢ siderable 2 r cent copy ore ere Was satis irnal nd rel eences ¢ ‘ it ! g 
{ process r its economical extract lle abandones 1) is, M.D 
s studies and tea y and we to the 1 y field I} (dues ers do MeG ers ‘ 
endeavor to rehabilitate - ather’s terests: ale associa lerred ¢ i! tive honorary degree ot PRL He as bee 
Vil I) Hunt ( vorKked out the vell-know Ilu t ana Twice Preside t of the \meriea stitute it M ng | 
Douglas process tor the extraction of copper eers He as bee the recipient of the gold medal the 
lle came to the ted States in 1875, being emploved to Institution of M er and Metallurg 
APPLICATIONS FOR MEMBERSHIP 
mi NS ME: -RSH 
ro BE VOTED FOR ON FEBRUARY 10, 1916 
Members are requested to serut e wit i llow The Membership Committee, and in turn the Coun irqe 
of candidates who ave tiled appleation s tor memberslup fhe members to assume their share of the responsi fi e- 
the Society These are sub-divided according to the grades ( , these candidates into Membership bu advisiu the See- 
lor whi their ages qualiftv them and not with re vard to pro elary promptly f anu one whose ¢ wb fy for member p 4 
fessional qualifications, ie.. the ages of those under the first n any way questioned. All correspondence in regard to 
eading place them under either Member, Associate or Asso such matters is strictly confidential, and is solely for the good 
clate-Member, those in the next elass under Associate-Member of the Soeety, which it is the dutv of everv member to pro 
or Junior, and those in the third elass under Junior grade only mote The Candidates will be balloted upon by the Couneil 
Appheations for change of grading are also posted inless objection is received by February 10. 1916 
NEW APPLICATIONS Jones, WiituraM T., Engr., 
- Cons. Engrg. Co., Boston, Mass 
FOR CONSIDERATION AS MEMBER, ASSOCIATE OR ASSOCIATI <acpene. Biceane. Mester Me 
MEMBER Douglas Co.. Cedar Rapids, la. 
Brows, BENJAMIN F., Pres. and Mer., KENNEY, WILLIAM J., Ch. Engr 





The Brown Bag Filling Meh. Co., Fitchburg, Mass. The Under-Feed Stoker Co. of America, Chieago, Il. 
Cookson, THomas J., Pres., Kinn, Jutius J., Supt., 
The Cookson Steam Specialty Co., Cineinnati, Ohio R. Hoe & Co., New York 
CumMMINGS, Henry H., Pres., LANHAM, EpwiIwn .|., Franklin, Pa. 
Cummings Meh. Wks., Boston, Mass. LARSEN, CHARLES, Mech. Engr., 
Dopson, CLARENCE F., Supt. of Wks., M. J. O. Fallon Supply Co., Denver, Colo. 
Irving Iron Wks., Long Is. City, N. Y Lockwoop, J. B. C., Cons. Engr., Portland, Ore. 
EVERETT, CHARLES J., Treas., LuNpDQUIST, WILHELM E., Ch. Draftsman, 
Revolute Meh. Co., New York The Edison Elee. Ill. Co., Boston, Mass. 
Frencu, Davin W., Supt., McGrew, Joun A., Supt., Saratoga & Champlain Div., 
Hackensack Water Co., Weehawken, N. J Delaware & Hudson Co., Albany, N. Y. 
FREYSINGER, JouN B., Ch. Draftsman, Many, Arruur H., Ch. Engr. and Supt., 
| Winchester Repeating Arms Co., New Haven, Conn. North Adams Gas & Elec. Let. Co., No. Adams, Mass 
GUTHRIE, JAMES, Auto. Engr., Meyer, Jutius M., Partner, 
3 Briscoe Freres, Jackson, Mich. Vaughn, Mever & Sweet, Cons. Engrs., Milwaukee, Wis. 
4 Hite, Cuarues H., Ch. of Maintenance, Moopy, V. D., Cons. Engr., 
Boston Elev. Rwy. Co., Boston, Mass. Moody Engrg. Co., New York 
Hitt, B. Houston, Pres., Mvu.urner, Ricnarp H., Mgr. and Part Owner, 
Steam Equipment Mfg. Co., Pittsburgh, Pa. Mulliner-Enlund Co., Syracuse, N. Y. 
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NEWHALL, Henry B., Jr., Vice-Pres., 

N. J. Fdy. & Mehy. Co., and 

Newhall Chain Forge & Iron Co., New York 
Niuson, Lars G., Pres. and Ch. Engr., 

Nilson-Miller Co., 

Ruoaps, JosepH E., Mem. of Firm, 

J. Kk. Rhoads & Sons, 

ROBERTS, ODIN, 

With Roberts & Cushman, 

Ross, Joun A., Jr., Prot. of Mech. Enegrg., 

Clarkson College of Tech., 
Scuarer, W. H., Mech. Ener., 

fhe Cineinnati Biektord Tool Co., 
SHELDON, ArtuHuR N., Mem. Firm, 

F. P. Sheldon & Son, Engrs. and Arch., 
SPERLING, NATHANIEL J., Supt. Mech. Dept., 

Astoria Light, Heat & Pwr. Co., Astoria, L. I., N. Y. 
REIFF, ABRAHAM, Engr., 

Fargo Engrg. Co., Jackson, Mic 
VALENTINE, WARREN R., Supt., 

Shop No. 2, Pittsburgh Plate Glass Co., Ford City, Pa 
WaLLaAcE, JoHN D., Mfg. Engineer, 
Wason, Leonarp C., Pres., 

Aberthaw Constr. Co.. Boston, Mass 
WELLES, Epwarp R., In charge Mech. Engrg. Dept., 

The J. G. White Engrg. Corp., New York 
WINTROATH, JOHN A., Mech. Supt., 

Layne & Bowler Corp., Los Angeles, Cal 


Hoboken, N. J. 
Wilmington, Del. 
Boston, Mass. 
Potsdam, N. Y. 
Oakley, Cincinnati, O 


Providence, R. L. 


S1 


Chicago, Ill 


FOR CONSIDERATION AS ASSOCIATE-MEMBER OR JUNIOR 


Bancrort, GeorGE H.., Teeh. Asst. to Ch. Enegr., 
Steere Engrg. Co., Detroit, Mich. 
Baum, |. ALBERT, Engr.-in-charge, 
Martin Free Bridge, 
BEeNSTER, LucIEN H., with 
Moline Seale Co.. Kast Moline, LI. 
CAMERON, JAMES S., Supt. of Plant, 
Northern Elec. Co., Ltd., 
Dempsey, MicHaeu J., 
with Chase Metal Works, 
Dixon, WaALLAcE C., Draftsman, 
Hopkins & Allen Arms Co., 
DoLAN, GeorGE F., Inspector, 
Panama Canal, Washington, D. ©. 
FARRINGTON, THAYER B., Genl. Foreman, 
Louisville Div., Southwest svstem, Penn Lines West, 


Louisville, Ky 


Camden, Ark. 


Montreal, Canada 
Waterbury, Conn. 


Norwich, Cor 


JENNER, Orto G., Indus. Engr., 
Inland Steel Co., Chicago Heights Wks., 
Lockwoop, Harotp R., Supt. of Eng. Dept., 
Douglas Robinson Charles S. Brown i. New York 
Porter, Rosert, Engr. and Mer., New England Branch, 
Diamond Pwr. Specialty Co., Detroit, Mie! 
Scumipt, Joun D., Asst. Ener., 
The Natl. Sugar Refinery, 
Srura, Nanvd 8., Touring, 
Visiting manufacturing and engineering plants, 
Stockton, Ca 


Chieago, Il 


Yonkers, N. \ 


Snyper, FrepericK W., Instr. of Mehy., 
Williamson Free Seh. of Mech. Trades, Williamson School, 
Del. Co., Pa. 
TrecHMAN, Henry F., Engr. Draftsman, 
Lukens [ron & Steel Co., 
Tuuuoss, Joserpu C., Ch. Engr., 
Fire & Accident Prevention Co., Baltimore, Md. 
YcastaAno-Roxas. Francisco, Mech. and Testing Ener., 
Bureau of Science, Dept. of Int., Govt. of Philippine Is., 
Manila, P. | 


Coatesville, Pa. 


FOR CONSIDERATION AS JUNIOR 
AcKERMAN, Henry C., Asst. Master Mech., 

Hereules Pwdr. Co., 
ALLEN, Cuirron H., Meech. Engr., 

The Walker Mfg. Co., Denver, Colo 
BituMyeER, Carrouu D., Draftsman, Off. of Asst. to Pres., 

Norfolk & Western Rwy. Co., Roanoke, Va. 
Buenaer, Aubert, Heating & Ventilating Engr., 

with W. L. Steele, Sioux City, Ia 


Kenvil, N. J 


THe JOURNAI 
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Burorp, Epwin H., Engr. of Design and Erection, 

Monsanto Chemical Wks.. St. Louis, Mo 
Kpwarps, Henry H., Mech. Ener., 
The Bantam Anti-Friction Co., 
GARRISON, WycKorr L.. witl ; 

The Babcock & Wilcox Co., Bayo 
KUNZ, WinuiAm -!., Meeh. Ener., 

Otis Elev. Co., 
Mi rk, Ernest P., Jr., Indus. Management, 

Cheney Bros., So. Manchester, Conn. 
Mou, Harry <A., Asst. to Wks. Mer., 

Amer. Steel Foundries, Indiana Harbor, Ind 
NOFSINGER, LeEWis E., Ist Asst. in Meh. Shop Practices 

Kansas City Poly. Inst.. Kansas City, Mo 
Scuu.te, Max J. L., Engrg. Dept., 

Combus. Engrg. Corp., New York 
. G., Mech. Engr., Patent Law Off., 

k. D. Johnston, Jr., Atty., Birmingham, Ala. 
Paytor, Pa HL. Me Ie " 

H. Freneh & A. Hubbard, Boston, M 
TrHoMas, WINTHROP G., Cireuit Lab.. 

Western Elee. Co.., Ne Yor 
Wituson, Huserr E.. Steam Expert. 

Joliet Wks., Illinois Steel Co., Joliet, I] 


ne, N. o 


Yonkers, N. ¥ 


SPARKES, JO! 


APPLICATIONS FOR CHANGE OF GRADING 
PROMOTION FROM JUNIOR 
BARNI M. STARR A. el d., sec 9 
The Bigelow Co.. New Haven, Co 
BENNER, Henry L., Seey. and Treas., 
Amer. Insulating Mehy. Co., 
Crute, WILLIAM R., Engr. Elee. Pwr. House 
Nor olk X Wester? Rwv.. 
FREEMAN, FreperIcK C., Constr. Dept 


Philade Iphia, Pa 
Poeal ontas, Va 


The United Gas Improvement Co., P iladelp a. Pa 
HorrMan, Roscoe C., Meeh. Engr., 

Sun Motor Car Co., 
Hoop, Warren B.. Shop Ener., 

Angus Shops, Canadian Pacitie Rwy. Co., Montreal, Canada 
IX NOOP, Treopore M., N. Y. Mer., 

EK pping-Carpenter Pump Co., New York 
KREMERS, CLARENCE H.. Constr. E ‘ 

Mammoth Copper Mining Co., Ke 
LouTrREL, Cyrus H., Faetory Mer.. 

Natl. Loek Washer Co. 
Prrerson, Eric H. A., Ch. Draftsman & Mech. Engr.., 

The Hutteman & Cramer Co.. 
TurRNO, Wavter G. W., Engr. and Estimator, 


Johns-Manville Co.. New York 


Buffalo, N. Y. 


SUMMARY 

New Applications..... 
\ppheations tor change ' 

Promot on tron | nior. ' lI 


NEW MEMBERS 


Hereafter there will be published each month a summary 
giving data regarding the current ballot for new members, as 
to the type Of positions eld, the average age of those being 
considered by the Council for each grade, and the number who 
are college graduates. 

Beginning with the February issue a list will be published 
of those new members who qualify each month, so that here- 
after it will not be necessary for the members to wait until the 
new Year Book is published to discover those who have been 
added to the Society’s rolls during the year. 

This additional information will undoubtedly be of partie- 
ular interest to the membership and testify to the excellent 


character and high standing of those joining the Society un- 


der the present strict requirements. 


Bantam, Conn. 
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PERSONALS 


(reorge L. Clouser as accepted a posits with the Baldwi 
wcomotive Works, Philadelphia, Pa., as draftsman. Ile was 
ntil recently associated with the motive power department of 
the Philadelphia and Reading Railroad, Reading, Pa. 


Cornelius J. Allaart has become affiliated with the engineer 
‘4 department ( the Curtiss Motor Company 0 Dutfalo, 


\ \ 


Julius G. Tlatman, formerly associated with the R. TL. Beau 
nt Company, Philadelphia, Pa., has accepted the posit 


eflicreney engineer witl the semet Sol iv € oma | ~ti 

\ 
, ; ; 

freorgee | mont il resigned his) positio \\ ‘ ( St 
Metal Works, Waterbury, Conn., to accept a position with th 

rineering depart ent of the Bndgeport Brass Compa 
ridgeport, Con 

(harles L. Samsor as become allillated wit! t \ 

ted Machinery ¢ poration of Chicago, 1}) 

( jarenee a Ilarter has beeome associated wit the Pri 
Vihitney Companys Hartford, Conn., in the capacity 


anieal engineer ae Wis itil recently ip the em 
e Remington Arms Union Metallie Cartridge Compa 


dgeport, Conn., as techmieal adviser to the purcha ow 4 


(ourtney N Mite t | has severed tis ¢o ections 
(handler Motor Car ¢ oMpany, ¢ leve | 
ved as chiel ‘ nee! ol The Kelipse Motor Co ma 


: : 
( jeveland, O 


Krederick A. Krelibiel, president of the Krehbiel ¢ 
engineers and constructors, Chicago, IIL. announces that he 
is secured as a partner Edward N. Lake, formerly in charg: 
the Chicago oltice of the Stone and Webster Engineer 
Corporation. The business will be continued under tie pres 
t firm name, with Mr. Lake as treasurer and manager an 
Mr. Krehbiel continuing as president. 


) N. Caughell, formerly connected with Dodge Brothers o 
Detroit, Mich., as chief engineer of power plant, has accepted 
e position of mechanical Supe rintendent of the United States 


Department of Agriculture, Washington, D. ¢ 


Morris A Hall, until recently managing editor of Motor 
Lite, New York, is now connected with the advertising depart 
ent of The Locomobil Company of America, Bridgeport, 


Charles E. Paul, professor of mechanics at Armour Lustitute, 
( cago, has been retained as consulting eneimeer by the Na 
nal Lumber Manutacturers’ Association 


William A. Cattell, consulting engineer of Sa KF raneiseo, 
vlio filled the office ot secretary-treasurer of the Internationa 
Kkngineering Congress, has been retained by the Honolulu 
Rapid Transit and Land Company as a witness in the injun 

suit brought by the Territory of Hawati against that eom 
any. He will investigate the plant of the company and testity 
is to the physical valuation and cost of its property 


Klhott H. Whitlock, Manager, Am.Soe.M.E.. consulting e 
rineer, has been appointed general superintendent of the Sai 
lusky Portland Cement Company, with headquarters im Cleve 
and. Mr. Whitlock was formerly associated with the National 
(Carbon Company. 


If. P. Camp, for the past few vears associated with the 
nion Metallic Cartridge Company, Bridgeport, Conn., has 
esigned to accept a position as efficiency engineer with the 
Western Cartridge Company, Alton, IIL 


A brief article on a Novel Combination Locomotive by E. ¢ 
DeWolfe appears in the December 4 issue of Coal Age. 


Nathan C. Johnson contributed the first of three articles 


the making of better concrete to the December 4 issue of 


l.ngineering Reeord. This article, entitled Materials vs. 
Methods Testimony of Moving Pictures in the Study of Con 
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John W. Sheperdson has resign: » wenltion of sacisbent 
veneral superintendent ot the Ce tral Lro and Steel Cor 
pany, Larrisburg, Pa., and has aec ‘ one wit the Morga 
( onstructio Company of Woreester. Mass Mi Sheperdso 
will take 1} his ew duties the earlv part of Ja lary 
Krank L. Glynn has accepted the tation ot the State 
Board of Ind strial Edueation of Wiseons to become general 
superintendent of the trade schools of that state Mr. Gly 


established the Boardman Trade School in New Haven in 1913. 


and under his management has become unique in trade school 


history Previous to this he had organized the Albany Trade 
School and had ad arge of the Dr dgeport Trade Sehoo 

Thomas F. Fournier has accepted the position of general 
manager ot The Standard Machine Company of Mystie, 
Conn He was former! 


\ associated wil tive Becker Milling 
Machine (om many, Elvade Park. Mass.. i Lhe eapactit ol ¢ ief 


enginee! 


Richard } \ ler, I cently fnssocited wil | r J \\ 
Frazier ¢ ompany as mechanical and electrical engineer, 


as 
become a member of the firm of Poland Miller ¢ ompany, 
Cleveland, O., which has been organized to conduct a general 
engineering business and will specialize in the design and in 
spection ol coal, coke and ore andling machinery, do« ks ind 


industrial plants 


Harry ti Westcott as opened an othee in the © 


amber ot 
Commerce Building, New Haven, Conn., for general engineer 
ing practice and is prepared to investigate, design and super 
vise the erection and operation of power stations, mills, ele 
trical installations, ete. Mr. Westcott was recently super 
intendent of construction for the United Illuminating Com 
pany of New Haven. 


A. E. Berggren has accepted thie position ol mechanical en 
gineer with the Faultless Rubber Company, Ashland, 0. He 
was formerly instructor of steam and gas engineering at the 
University of Wiseonsin, Madison, Wis 
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Oliver M. Davis has become affiliated with the Oil Mill of 
Switt and Company at Augusta, Ga., in the capacity of con- 
structing mechanieal engineer. Mr. Davis was recently con 
nected with The Shelby Company Cotton Oil Mill at Mem 
plis, Tenn. 


H. C. Beckwith, until recently Chieago manager of T. L. 
Smith Company of Milwaukee, has located at Ravenna, O., as 
treasurer and general manager of the Byers Machine Com- 
pany, manufacturers of hoisting and exeavating machinery. 


Frederick W. Ballard of Cleveland, 0., has been engaged 
by the city of Terre Haute, Ind., to act as the municipality’s 
representative in lighting contract negotiations pending. Mr. 
Ballard is commissioner and chief engineer of the division of 
light and heat of the city of Cleveland. 


At the December 17 meeting ot the Woreester Polytechnic 
Institute branch of the American Institute of Electrical En 
cineers, Edwin B. Katte, chief engineer in charge of design, 
construction and operation of the New York Central lines, de 
livered an illustrated lecture on The Electrification of the 
Grand Central Terminal. 


Thomas W. Ransom, consulting mechanical engineer in the 
office of the city engineer of San Francisco for a number of 
years, has tendered his resignation. Mr. Ransom retires to 
take up private practice and has opened engineering oflices 
in the Merchants Exchange Building, San Francisco. 


Charles S. Gooding has removed his offices from 28 School 
street to 27 School street, Boston, Mass., where he will con- 
tinue his practice as solicitor of patents, mechanical engineer 
and expert in patent causes. 


Frank E. Law, vice-president of the Fidelity and Casualty 
Company of New York, who is known not only as an under- 
writer of wide experience but also as a student of the sub- 
ject of workmen’s compensation, in answer to a communica- 
tion from Miss Irene Sylvester, representing the American 
Association of Labor Legislation, gave his views and sugges- 
tions on the various amendments which it is proposed to ask 
the New Jersey Legislature to make in the New Jersey Work- 
men’s Compensation Law. Mr. Law’s letter to Miss Sylvester 
is published substantially in full in the issue of The Economic 
World for December 4, 1915. 


Bertram W. Burtsell has accepted the position of sales man 
ager of the Whitney Manufacturing Company of Hartford, 
Conn. He was formerly affiliated with the Packard Motor Car 
Company of Detroit, Mich., in the capacity of assistant fae 
tory manager. 


Bertram G. Welechans has become associated with Stanley 
G. Flagg & Company, Pottstown, Pa., as mechanical engineer, 
in charge of manufacturing and machine design. He was re- 
cently connected with the Canadian Westinghouse Company, 
Ltd., Hamilton, Ont., Canada, in charge of the rate depart 
ment. 


Charles T. Main, Manager, Am.Soc.M.E., has been ap- 
pointed chairman of a committee of this Society to cooperate 
with the Bureau of Standards in the matter of making sug- 
gestions for the tests of all sized columns in the Underwriters’ 
Laboratories at Chicago. 


Charles A. Stone, one of the two original members of the 
firm of Stone and Webster of Boston, Mass., and one of the 
most widely known men in the public-utility field, has been 
appointed president of the American International Corpora- 
tion, recently formed to exploit the foreign trade of this 
country. 


Charles P. Steinmetz delivered a lecture on Illuminating 
Engineering at the joint meeting of the Philadelphia section 
of the Illuminating Engineering Society and the Engineers’ 
Club of Philadelphia, held on December 17. 


F. H. Newell, professor of civil engineering at the Univer- 
sity of Illinois, was one of the speakers at the first convention 
of the American Association of Engineers, Chicago, December 
10 and 11. He outlined the problems of the engineer from 
the welfare standpoint. 
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JAMES MAPES DODGE 


James Mapes Dodge, Past-President of the Society. die 
it lis home in Philadelphia, December 4, as a result of a 
ittack of pneumonia contracted while returning fron 


to the Panama-Pacific International Expositior 

lle was born at Wave rly, N. J., June 30, 1850 His tathe 
was a member of the New York bar and his mother. Mary 
Mapes Dodge, was for many years the editor of the St 


Nicholas Magazine , and the author of manv dehehtful stories 


and poems Lor Childre 


Mr. Dodge was educated at Cornell University and at Rut 
vers, and had mechanical tramineg in the shops OL the Morga 


[ron Works, New York City, and those of John Roach, the 





James Mapes Dopce 


shipbuilder, at Chester, Pa., where he advanced to positions 
foreman and superintendent of erection. 

Shortly after the Centennial at Philadelphia, in 1876, he 
left the shipyard and later went to Chicago and joined wit 
William D. Ewart, the inventor of the Ewart link belting, an 
his associates in the development of the chain business. At 
that time, about 35 years ago, the application of chains t 
power transmission was exceedingly limited and their use 1 
elevating and conveying machinery was practically unknow: 
Mr. Dodge was alive to the opportunity and new types of 
chain, new methods of manufacture and new conveying and 
elevating appliances were brought out in rapid suecession 

After this period of development Mr. Dodge entered into 
partnership at Philadelphia with Edward H. Burr, to repre- 
sent the Ewart Manufacturing Company of Indianapolis, and 
out of this partnership grew in 1888 the Link-Belt Engineer 
ing Company in which Mr. Dodge carried out his idea of 
development along strictly engineering lines, with a highly 
specialized engineering staff. Among other developments was 
the Dodge system of storage for anthracite coal, by which 
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the coal is stored im large conical piles and handled entirely 
by machinery, both in and out of storage. The Dodge Coal 


Storage Company was tormed, and in 1892 Mr. Dodge was 
made president of is company, and of the Link-Belt Engi: 
eering Company. In 1906, when these and allied companies 
were merged and known as the Link-Belt Company, he was 
elected Chairman of the Board of Directors. 

For many years Mr. Dodge was a close friend of the late 
l'rederick W. Taylor and was the first to adopt in its entirety, 


at the Philadelphia plant of the Link-Belt Company, the 


laylor System or Screntihe Management. lle made ma \ 
contributions to the literature of seientifie management and 
these as well as in his spoken words and in the practical 
applicati ol the system in his ow! plar ts, he held to the 
ecessity tor the mutual advancement of employee and en 
plover He showed always the greater concern for the wel 
fare, happiness and success of the employee. His re- 


ations with his employees were both cordial and intimate, 
and his influence was to inspire self help, initiative and 
ambition, as well as to aid them when needed in every possible 
way 

Mr. Dodge was deeply interested in ¢ilvie allairs and Was 
president of the Public Service Committee of One Hundred 
and a member of the Committee of Seventy in Philadelphia, 
and in other ways Was closely identified wit the best interests 
of the city. 


Ile became a member of The American Society ot Mecha 


cal Engineers in 1884 and served the Society in many ways 
thereafter. Ile was Manager from 1891 to 1894; Viee-Presi 
dent, 1900 to 1902, and President in 1903. He has bee 
Chairman of the Puble Relations Committee and of the 
Sub-Committee on Administration and in 1908 was Chairmai 
of the Nominating Committee. His interest and belief in 
young men were shown by his presidential address before th 
Society on Money Value of Technical Training. At the meet 
ing in Germany, one of the two papers presented by this 
Society was by Mr. Dodge on Industrial Management. Two 
other papers by him contributed to other meetings were: Tlie 
History of the Introduction of a System of Shop Management, 
and New Method of Stocking and Reloading Coal. 

The following brief appreciation by Prot. F. R. Huttor 
omes as a result ot his intimate knowledge of Mr. Dodge. 


sarticularly in his relations with the Society: 


Mr. Dodge had personal qualities of unusual charm. Many 
members of the Society first learned of his capacity for clever 
nonsense at the Atlantic City meeting of the Society in 1886, 
vhere he kept his audience in smiles with jest and story. 
Again in 1910, on the steamer trip across the Atlantic Ocean, 
his number on the program of entertainments was a delight. 
At solemn meetings of the Council of the Society, a quip or a 
jest from Mr. Dodge would relieve tension and clear the air. 
This made him much in demand for after dinner speaking. 

It is to Mr. Dodge also, that the Society owes the original 
concept of placing the member’s name on the lapel of the coat 
during the meetings of the Society. He was President of the 
Society for the year when the Carnegie gift to Engineering 
was made in 1904 of a building to house the national socie- 
ties in New York. He was one of the first conference ap- 
pointees, and later served on the building committee and on 
the Board of Trustees of the United Engineering Society. 
When the plans for the building were being worked over, Mr. 
Dodge had a wooden model made of the two lower floors from 
the architects’ plans, and those who had decisions to make 
were greatly helped by the study of proportions which this 
model made possible. 

Mr. Dodge had great capacity for friendship. No man was 
more appreciative of good work by others and he was gener- 
ous in his expressed commendation. He will be missed sorely 
by many who came near to him. 


A 
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GUSTAVUS TYLER LUCKETT 
(;ustavus lyler Luckett was born at Owensbor: Kentucky, 
February 26, 1870 Ile received his early educatio Lin 
schools of Owensboro and the went to rinitv Collea eal 
Louisville, Ky ‘rom 1888 to 1896, he held a posit a 
acl ist and patter maker, and molder superintendent 
ith the Novelty Foundry and Machine Compa ut Ow 
boro, Ky From 1898 to 1900 he was assistant super 
tendent in charge of construction for the N. Y. Edison ¢ 
Hle lett them to go with the Best Manufacturing ¢ 
as their New York representative Krom 190] 
time ol s death, he was with the M. \\ Kellogg Lol 
ie id act e e¢harge « desig yr stea j draul D 
machines tor the manutacture of Va stone oints ana 
mprovements thereon, welding flanges, forge welding 
piping, piping outlets and construction and erection of piy 
systems, Mr Kellogg aied at Is home Ne York Cit 
ily 16, 1915 
rHOMAS L. RANKIN 
Thomas L. Rankin was born at Ripley, Ohio, June lt 
1839. He received his education at Iberia College at Iberia, 
Oluo, trom which he graduated in 1855 | 1869, he be 


gan to build isolated refrigerating cars in the West at Barney 
and Smith, Dayton, Ohio. In 1873, he built 50 of the re 
rigerator cars at Wasson Works in Springfield, Mass 
Previous to this date, he had laid many iron floors for re 
frigerating breweries and packing houses Krom 1873 t 
1877, he was superintendent of the Aretic lee Machine Com 
pany, with many plants in Texas, Arkansas and Louisiana 
During this time and through 1891 he continued the construc 
tion of ice machines at Phoenix Works, Houston, Texas, at 
the Atlas Works, Indianapolis and Reading Iron Works, 
Reading, Pa. He later had charge of the ice machine de 
partment of the Pennsylvania Iron Works Company of Phil 
adelphia, Pa 

Mr. Rankin became a member of the Society in 1892. He 
died at his home in Sacketts Harbor, N. Y., on November 12 
1915. 


BAXTER D. WHITNEY 
Baxter D. Whitney was born in Winechendon, Mass., 


7. His early education was received in Winchendon, Ha 


18] 
cock, N. H., and Fitchburg, Mass., but his business life started 

his father’s woolen mill when he was very young. Whe 
e was ten years old, he constructed a saw mill, run by water. 
vhich, while merely a boy’s effort, was prophetic of the line 


When he was 13 years 
old. he went to Woreester to help build some looms for his 


which his activities later followed. 


Lather, 

At 16 years of age, he constructed an 18 in. by 6 ft. engine 
lathe, designing and making the patterns and machining the 
eastings. It had a large wormwheel feed and a V-bed whic! 
he milled with a special fixture comprising wooden beams laid 
in the floor. 

In 1836, he began the construction of machinery for mak 
ing tubs and pails and had 28 men working for him. Th 
next year, he built sixteen looms for cashmere and later h 
built two or three steam jigs. In 1845, he built for himself 
a foundry and machine shop and the next year the first Whit 
ney wood-planing machine, which took six weeks to construct, 
was built. This is still in existence and is claimed to be the 
first cylinder planer ever made which was a practical success. 

In 1857, he built a scraping machine and also a shaper and 
the famous Whitney gage lathe. During the Civil War, he 
was busy making gun-stock machinery. 
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Mr. White: received 


IsG7). Vie a 


medals for lis machines at exhibi 


s in Paris 1873) and Plnladelphia, 
LS76). 


Mr. Whitne 
He died at Is cnc 


member of the 1SS6 


1915, 


became a 


Wine 


Society 
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STEPHEN BETTS WHITING 


Stephen Betts Whiting was born at Reading-hidge, Con 
necticut, on January 22, 1834. After attending the pubhie 
schools of his native town and otf New Haven, Conn., Mr. 


Whiting finished lis schooling with a vear at the New Haven 
Collegiate & ( 
When 


chinist trade 


ommerecial Institute. 


fifteen Was apprenticed to the ma 


vears OL age, lt 


and, belore ‘ sixteen, he designed and con 


was 
structed a muniature steam When seventeen vears ot 


ge, he 


Cligine. 


designed and built an time, alse, 


air-pump. At this 
went to 
In 1855, when Mr. 
©, he 


work as a full-thedged journeyman 


Whiting 


rbana, Olno, to take ¢harge of the shops 


was only twenty-one vears 
was sent to | 

the Urbana Machine 
\lton, IIL, as superintendent of the 


In 1860, he ret 


LS57 ( 
Lron Works 


‘ | | ‘ 4 4 
ook Charyve ol e Kaigl ns 


Company, and i 
* 
[linois 


irned Kast and 


Point Iron Works at Camden, N. J At this time he came n 
contact again wit is old friend and sehoolmate, Charles G 
Wileox; the two men formed a partnership, bought thi 
Kaighn’s Point [ren Works and operated it under the firm 


name of Wileox & Whiting. 


nul and l! 


r el ‘ 
superstructure ol ef ~ 


Philade 


contract covering this work was July 18, 


erect al Live 


This firm 


nut Street Bridge over the Seluylkill River in Iphia. 


The date of the 
1861, and the contract price was $134,577.00. The firm also 
the U. S 


draft monitors designed by 


Monitor Koka, which was one of the light 
The date of this 
contract was Man 18, 1863, and the contract price was $386.,- 


built 


KE riesson. 


John 
Some of the principal dimensions of this vessel 
5 ft.; draft, 615 
turret, 9 ft. The 


motive power consisted of two 22 by 30 in. single-cylinder et 


000.00, were 
leneth, 225 ft.: beam, 


height ot 


as follows: Overall 


ft.: diameter of turret, 20 ft.: 


Pilies direct connected to two propeller shafts, each ot which 


was fitted with a 9 tt. propeller. The armament consisted of 


one 1L in. gun and one 150 Ib. rifle. 


Wor ks 
Pottsville, Pa., 


Karly in 1865 the WNaighn’s Point [ron were sold 


Mr. Whiting 
as superintendent of the Colliery Iron Works. 


and on July 1865, went to 

In this position lus inventive faeulty often came into useful 
play in connection with the design and manufacture of machin- 
Hle designed the so-called Whiting 


system of repe driving, hauling and hoisting machinery which 


ery for the coal regions. 
was first installed at the Lehigh & Wilkesbarre planes at Solo 
mon’s Gap, Wilkesbarre, Pa. At later dates this system was 
adopted for the Maloney planes of the Philadelphia & Read 
ing Coal & Iron Company, for the Brooklyn Bridge, for thie 
Red Jacket or Whiting shaft of the Calumet & Hecla Mining 
South 


‘ 


Company, and for a number of the diamond mines of 
Africa. 

On September 1, 1878, Mr. Whiting entered the employ of 
the Philadelphia & Reading Coal & Iron Company as mechan 
On April 1, 1880, he 


engineer, and on March 1, 1883, to general manager, which 


ical engineer. was promoted to chiet 
latter position he held for five vears. 

On May 1, 1888, Mr. Whiting entered the employ of the 
Calumet & Hecla Mining Company as general manager, which 
position he held until April 30, 1901, when he retired from 


active life. 
While with this company he recommended and supervised 
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W hating 


vertical, six compartment shalt whiel 


Tiic sinking ol tive Red Jacket or shiatt. 


intersects the lod 


depth ot about 3300 tt. and reaches the level ot t 


the property line at a depth of 5000 tt. The 


CTOs seul 
the shatt measures 15!5 by 25 ft. 


Mr. Whiting was a charter member of The Amer 


Society of Mechanical | ngineers, manager Lrom Ayn ss 
lo November ISs2 and Vie president trom ISS2 lo LSS. It 
Was also a member of the American Society of Naval kr | 


American Institute of Mining Engineers, the Ene 
Mechanical Engineers and the North of Er 
land Institute of Mining & Mec! 

Mr. Whiting died at his 


ay et mber 2 4 LOL 


neers, Lhe 
lish Institution of 
anieal kr vinecrs 


ambridge, Mas 


residence i! { 


MEETINGS 





CINCINNATI. NOVEMBER s 
hie reguial November eetitic ot the ¢ ( il Sect 
thre society was held as a omit meeting with thie ! 
Club ot Cine atl o November 18. ¢ in 

| cline electrical engineer of the Aeme Wire Compa 
New Hlave ( oke Klectromagnets Mi 

1] lus talk first reviewed bmetlhy some of the step 

istorieal ce velopment 1 the stues solenoids Thi 
nental prineiple and properties of solenoids were 
strated experimentally by means of suitable apparat 
attention was ealled to changes im their behavior whe j 
plied with alternating stead of direct current The reasons 
tor the less satistactory operatio ot the A. solenoid : ' 
regards its holding power an olsiness were discussed a 
the remedies employed and being studied, were outlines 
Attention was called to the early theoretical analysis 
solenoids by Clerk Maxwell and by a reference to his 
mental foree equatior 

I? 
I 221° + Til 
On 

it was shown that in the study of solenoids and magnets 
design is greatly facilitated by regarding the three econ 
ponents ol the total foree independently, that is, the for 
reaction between the solenoids or parts ol solenoids, the fore: 
between solenoids and plu: cers, and the foree manifested at 
air gaps. Emphasis was placed upon the fact that ma 
of the methods of procedure in the design of magnets at 
solenoids are cumbersome because of the attempt to consid 
the toree developed as tne inction ot a single composit 
field; some methods are inadequate beeause they fail 
recognize that it is the magnetie leakage that ealls for 1 : 
createst consideration 

Lantern slides were show exiInbiting the correspond 
between theoretical and observed performanees of solenoids : 
Views were also presented showing some common commereia ‘ 
appheations of magnets and solenoids such as, lifting mag 
nets, magnetic clutches, magnetic chucks or separators, mag 
netic brakes, electromagnetic impact tools, ete. At the cor 
clusion of the paper a discussion oceurred which was followe 
by the usual Dutch lunch. About 100 members and guests 
were present. 

CHICAGO, NOVEMBER 19 

The first meeting of the Chieago Seetion of The Americar 
Society of Mechanical Engineers for the 1915-16 season was 
held on November 19, with H. M. Montgomery, Chairman, / 
presiding. Dinner was served promptly at 6:50 p.m. to 122 
members and guests. 

j 
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soldi I's. 


Mr. Gilbreth deseribed a 


motion study of various kinds. 


slides showing 


By the analysis of the 


number ot 
various 
motions it is possible to work out new sequences, cycles, and 
methods of doing many a type of work that has been formerly 
considered possible only for the man who is in complete pos 
all 


take a maimed soldier or other worker to be helped, specially 


session of his members and faculties. It is possible to 


equip or fit him for a new set or new sequence ot motions 


which will enable him to achieve an output of production not 


only large enough to allow him to be considered an active 


and productive member ot society but also, with some types 
of work, to hold his attention and interest sulliciently lo ¢ 
able him to progress continually in his learning and skill 

ST. LOUIS, 


NOVEMBER 24 


On November Associated So- 
cleties of St. Louis was held under the auspices of the Amer 
Civil H. R. Stanford, U.S.N., 
Bureau of Yards and Docks, gave an illustrated 
the Pearl Harbor Dry Dock. He the 


dock from start to finish, particularly dwelling on the diffi 


24, a joint meeting of the 


ican Society of Engineers. 


Chief of tl 


lecture on discussed 


ulties encountered through the bursting upward of the bot 

tom of the dock through hydraulie pressure. The attendance 

vas about 125. 
ST. 


LOUIS, DECEMBER 1 


held under the 
auspices ol the American Society of Engineering Contractors. 


Hillis F. 


ing Company of 


Oh December 1, a joint meeting was 
Hackedorn, president of the Hackedorn Contract 
of the 
American Society of Engineering Contractors, gave a paper 
The 


presented from the contractor's point of view. 


Indianapolis, and also president 


on Equitable Specifications and Contracts. paper was 
Mr. Hacke 
dorn’s contention was that the average engineer or inspector 
possesses no more of the qualities of angels than does the 
average contractor, and that a specification which places the 
final deeision on all matters in the hands of a possible faulty 
Such a 


tract further lacks many of the elements of common sense in 


inspector is not a just paper before the law. con- 


its makeup. Mr. Hackedorn pleaded for a uniform building 
contract which would be fair to all parties concerned and ad 
vised that such a form was pretty well developed and it is to 
be before long that no contractor will undertake work unless 
this 


contract form is used. 


BUFFALO, DECEMBER 1 


Buffalo on 
December 1 Fay Bb. Williams, Mem.Am.Soc.M.E., engineer of 


At a meeting of the Engineering Society of 


the Lamson Conveyor Company, of Boston, Mass., gave a 
The very 
fusely illustrated with slides and the various types of con- 


lecture on: Internal Conveyors. lecture was pro- 
veyors consisting of tubes, overhead wires, runways, ete., were 


Mr. Williams described 


tems of conveyors for carrying packages, parcels, goods, mail, 


thoroughly gone into. various sys 


ete., inside buildings. According to him, modern efficieney 
methods demand just as efficient means of internal trans- 


portation as of road transportation. About 175 members 


were present. 

BUFFALO, DECEMBER 15 
At a meeting of the Engineering Society of Buffalo on 
15, C. E. Cleveland 


Engineering Society Engineers in 


December Drayer, Secretary of the 


gave an address on 


THt JOURNAI 
AFFAIRS Am Soc.M.1 
Politics. On January 1, the city of butfalo enters 01 
a new torm ot government, a commission torm ol go 


ernment with tour councilmen and one mayor as _ tlie 


voverning body of the city. Mr. Drayer said that the bul 


ing of railroads, canals, water-supply and sewerage 


SVSLelIs. 


are fundamentally public service but do not relieve the ¢ 
vineer ol his other duties as a eitize On the other ha 
the public character of lis work creates new opportunities 
for civic leadership and increases lis responsibility as a et 
zen. Mr. Drayer argued that the usual engineer was lax 
lis duties as a eitizei Lihat te ad speeial knowledge and 
training which nught be turned to the common weltare o 
the community. He said that the local soemlety of engineers 
could at least furnish through its committees and open meet 
ings, a forum where analytical minds can help solve the 
problems about Which engineers are ¢« walihed to speal Mi 
Dray r told what had been accomplished in Cleveland by ¢ 
engineers Of the city, how they are called on bv the ma 
and eouneil in settling engineering questions. Hle showed 
many slides and ewspaper chpp. es to show what interes 
was aroused by the Engineering Society Cleveland and t 
great variety of topics that might be suggested for publi 


diseussion. This meeti was attended by approximately 175 


and the tone ot the meeting 


Was one tT heartiest coopera 


in all forms of eivie life 


PROVIDENCE, DECEMBER 15 


Phe 


chanical Engu 


Providence 


Asso all o Mi 


Brown | 


meet a ol tlie 


last 


eers for the year 1915, was held at 


versity on December 15. Prof. Charles W. Brown, head otf 
the Department of Geology, addressed the meeting on Geo 
ogy and Engineering. His talk was very well illustrated b 
the use of an epediascope, by means ot which photographs 
and MUICcrOScopie projectiol s were throw oO the sereen. \t 
the close of the lecture the members had an opportunity t 
inspect the museum of the University with particular rete: 
ence to the reological specimens, 
CINCINNATI, DECEMBER 16 

A joint meeting of the Engineers’ Club of Cincinnati and 
the Cincinnati Section of the Society was held on December 
16. Instead of the usual formal address, the retiring presi 
dent ot the Engineers’ Club, F. L. Raschig, chose as his sub 
ject Engineering Features of the Panama Pacitie Interna 


tional Exposition, following a paper which was presented at 
the San Francisco Meeting of the Society in September by 


Mem.Am.Soce.M.E. the 


of Mr. Bailey, about 90 lantern slides illustrating many ot 


Guy L. Bailey, Through courtesy 


the engineering features of the Exposition were show: 


MINNESOTA, DECEMBER 16 


the Minnesota Section was held in 
Prot. a. ro 


Engineering 


The regular meeting of 
Paul 16. Flather, Mem.Am. 
Soe.M.E., on the 


British Isles, and Mr. Brink presented one on Government 


St. on December 


gave a paper Edueation in 


Specifications with special description of a 50 ton crane 
which the American Hoist and Derrick Company is building 
for the Government. 

Quiney A. Hall, in the absence of the Chairman, Mr. Toltz. 
the of the 


C. W. Tubby, chairman; J. B. Martenis, vice-chairman; F. 


made following report Nominating Committee : 


W. Rose,- secretary and treasurer. F. W. Rose resigned and 


Hall, who was elected. 


placed in nomination Quiney A. 


























STUDENT BRANCHES 
ARMOUR INSTITUTE OF TECHNOLOGY 


(he December Meeting of the Armour Institute of Technol 


Student Brane was held on December 2 Bb. S. Carr, who 


a senior mechanical and employed by the Grip Nut Com 


many OL Chicago, gave a talk and demonstration « rip its 
Lhe explained the entire process ol Lue making and ov means 
a Riehle Test r Max e demonstrated the lock Yr powel 
the griy Following Mr. Carr’s talk, a pe cus 
? was Clad ¢ Liv sublect of he lest i «lt Glued Wi | 
~ aces Ler 


CARNEGIE INSTITUTE OF TECHNOLOGY 


\ meet of the Carnegie Institute « Lee ogy Stude 
‘ N ember 10, at ! bre G. H. Fe 
‘ ‘ e department nae e desig ad ‘ ed 1 
Branch « Some Things that Experience Ha t Me u 
» Ds ‘ Tle ( ed tis tall vil i mmaryv ot the positior 
i! i“ ‘ = puist We ! ‘ - 
c perience l neluded almost everythin t re urine 
! til re i eal 
}’ ‘ | * tha ‘ ! i - ( 
‘ est ‘ - ‘ 
T i lesicl ‘ al ood nd Iso vkke ol ‘ r retur! 
rol rk \ pat He closed 1 ver 
e discus etheren l eneral and perso ( weney 
Follows ( adress a mtorr aisceu ! \\ ‘ D 
i’? ‘ ’ | OV i d I s present. 


1 setine of the Branch on December & H. H. Howe, 


I he Willys Overland Company in ‘Toledo, gave an illustrated 
ecture « the subject otf The Sleeve Valve Mi thr 
Silent Knight type Mr. Hower presented each ma 

iste board Work! model of the sleeve alve motor, a 

le e 4 These aait t a wer ¢ es ( 

trate ‘ s ill Lhe ‘ bri 

iryv ¢ the « siderations take | 

The sleeve ilve motor differs trom the poppet valve moto 

ly in the method of making passage for thi let and « 
“uust gases lhe other essential parts correspond very closely 
vith those « the sual poppet alve motor hese passages 
re made by two concentric sleeves at d the piston reeipro 
ated by eccentrics on a counter shalt so that at the propel 
me the ports 1 the sleeves register with eac other and wit 
the ports the eylinder walls proper allowing a large clean 
passage r the gases The eylinder head fits down in the 
ner sle ve a d nasa. ink ring to old the compression. The 


sleeves are so arral ced and operated that no port is exposed 


» the fire of the explosion, and the inner sleeve operates 1 


e direct 0 ol thie pistor al tive COMMDTressio! and powel 

strokes. 

In comparing it with the poppet valve, the following points 
? 


vere brought out in favor of the sleeve valve Positive, quiet 
wtion; spherical con bustion chamber; large clear passages; 


grinding; and better possible wearing qualities 


tioh ot the sles yes 


Contrary to the general idea, the lubrica 
and piston assembly is more than adequate. A simple splash 
system is used, and in tests, bearings have been burnt out 


for want of oil while the sleeves were running well under the 


same supply as the bearings.. The grooves in the sleeves have 


to be cut to prevent too much oil trom working up the sides 
f the sleeves. 

A diseussion followed the talk. The question of whether 
cam and spring operated valves were positive in action at high 
speeds was taken up at some length. It was brought out that 
aluminum could not be used for pistons or valves in this kind 
of a motor because excessive heat expansion would prevent its 
being used where there were a number of close running fits. 
he cost of manufacture was found to be much in excess of 
that of the poppet valve motor. 


COLORADO AGRICULTURAL COLLEGE 


The Student Branch of the Colorado Agricultural College 
held a meeting on October 11, at which Oliver P. Hall, 
Mem.Am.Soc.M.E., gave a talk on the testing of automobile 
motors. His discussion was mainly in regard to the Standard 
Test. In diseussing the apparatus used, he said that of prime 


Importance ~ e sort ¢ Lb ( easure ‘ : 

of the motor, in some cases a pro! brake is used, while 1 
‘ ers the ete rical ¢ au mete ‘ ihe | el ~ 
rie I s thre ewest }) re f appara ( I ( 
time r the test motors. Mr. Hi a cl 

~ 1) ‘ o 1 ‘ “ ere rat 

drawings, and told e methods of 


( Cussi¢ } the é ! 
( ( ( ! ) ( ‘ ele com 
his ta t " 4 ‘ yi 
mac es t the | t i \ 
if lL experi é S 1 ! e t 
( dlicty ‘ 
\nothe ( e bra ( Nove 
r. H. Sa ( é e-dre é 
}) sses e-aress ed ‘ et I s 
I"¢ de dist of Colorad He deseribe \ 
ral Lie ~woard the the pieces ¢ iral 
Ore erushe! » > stam] ill ! | i i 
el Vi le ) > aot I! il er 
vam and eya processes rold « HH 
‘ as ell rece ea a e! terest 
\ fourth meeting of the bran s held on December 13 
r p | I). Cra ve ; N ‘ P; 
ness Py ( wie de " re rks ' ib ot ery 
rire? (y ‘ d1OT ser’ ’ V 


e Sehor Apphed Science Captain Robi pointe 
out strongiyv the great diftlerence between « | ind mulitar 
engineering I difference 1s so great that, though a mar 
an engineer in ¢ ervda\ lite, he 1s not tted tor militar’ 
without special training. This work ineludes all the regular 
infantry training in addition to the duties as an engineer As 
Captain Robinson spoke of the different features of his sub 
ect, he illustrated the lecture with slides, motion pictures and 
models lhe models of the different tvpes of military bridges, 


small sized pontoons, ete., were remarkable. The military e1 
ineer has to be destructive as well as constructive, and, to } 
ustrate this, two reels of moving pictures were run off show 
ing explosions of earth mines and those under water wi 


ulti 


etlects Included in this were pictures showing 


demolition of bridges al d railroads 


KANSAS STATI AGRICULTURAL COLLEGE 


At a meeting of the Kansas State Agricultural Collegé 
Student Braneh on December 2, Lieut. Mathews, Commandant 
of Cadets at the College, gave a talk on Engineering as Ap 
plied to Field Fortification He brought out the compariso 
between the ancient and modern methods of fortifieation. He 
spoke oL the part that the e1 fineer 1s expected to do in regard 
to field fortification, and also described the kinds of field 
obstruction and fortifications which are being used in E irope 
at the present time. 

Prot. R. A. Seaton of the Applied Mechanics Department 
gave a description of A Trip to the Pacific Coast in an Auto. 
He deseribed especially the kinds of roads and bridges in the 
west and in the mountains. 


MASSACHUSETTS INSTITUTE OF TECHNOLOGY 


The Student Branch of the Massachusetts Institute of 
Technology opened the year on October 9 with a trip through 
the new Institute buildings now under construction in Cam 
bridge, at which one hundred and sixty-two men were present. 
The party was split up into small groups and shown about the 
buildings by instructors in the Mechanical Engineering de 
partment. Although no machinery has as yet been installed, 
the men were able to see the magnitude of the work and the 
general arrangement of the different departments. The m« 






















ena al labo atories were CepUlby yd) ve 


Which will furnish all the 
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POLYTECHNI 


INSTITI 


At a meeting of the Polyte 


Student Branch on 
Soe.M.E. and ehief mechanical en 
rend 


son Company, spoke on lene 


» | 
Professors 


OC) 


1 wit two canals 1 thie 
water used in the hwdrauhe 
On the first floor will be 
which will be entirely new. 


ted with the main building 
completion 2000) lip. oO 
installed (O00 hip. units 
as held in the Technolog, 


Llavward of 


Mille rand 


‘ rhe peakers tn v 
e Institute a 1 A. B. Carhart. Mem.Soe.M.E.. of the ¢ rosby 
Steam Gage Company Protessor Miller spoke of the adva 
tages of membership in the Am.Soe.M.E.. while Protessor 
Hayward gave some interesting advice to the men in regard 
to promptness and zeal in the work they undertake Mr. Car 
hart outhned the progress in the past along engineering lines, 
al dl also mentioned some Wavs ak yr which advancement ! aN 
i expe ted in the tuture 
On October 30. a trip was made to the Chestnut Hill Pump 
Stat of the Boston Water Works with an attendanee 
ft sixtv. On reac r the station each man was given a paper 
on Winelh the most interesting pomts were oted, This par 
ticular station was of much alue to the met is there 1s such 
Aa ariety of eq lipment The boiler roe is seven ertical 
fire tube boilers, one ot the locomotive typ d thre Di 
zontal boilers running wit! tokers and reed dratt Phe 
pumping engines are of 35, 45, 20 and \ S mullhon gal 
lons a day capacity. There is also an Allis engine it for a 
mboer « vears held the world’s ec mv record 
On November 11, W. S. Perkins of the Walker Pratt 1] 
ly AVE lustrated tall ' \ i ft } vress ( 
he metal tr the mine to the she ! t 
() N embel 2%, there is al }) 0 e | str statio 
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the 1a ‘ ( VS pre s, the piping s el is t1 
i lhiere eal ‘ ‘ e « | ent ‘ 
L hie neers e ens eal re a 4 ii l if 
rl r. ¥. Loo, "16, e 4 rma Hl. B. Gray, *16, se 
etary 1. W. Sta ( lt reasurer; R. M. Snvder lt 
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Power Station 


AFFAIRS 


Design. He traced the development ol 


Kdisotr 


Jor I 
M1 


Put 
\M 


sor 


eentral power stations 





from the first station built by over thirty years ag 
to the model and standard stations of to-dav both in Kurone 
and a this country. le showed how boilers have bee: 
proved and how they ean now produce a pressure of 350 
per sq. . although the usual working pressure is 175 
Likewise the motive power for directly driven dynam 
passed through several stages, from compound engi 
triple expansion, to quadruple expansion engines, bac 
compound engines, and finally to the highly efficient 
economical turbine now In vogue ‘ 
In power plant design, there evolved two types of e« 
power stations, the J] opean and American Standard 
Kuropean design includes boiler room, turbine room, 
auxiliaries and econon rs, While the Amenean Standard 
olves boiler room, turbine room, steam auNibiari ine 
vater heaters without economizer 
Phe vreatest tendene\ ! eentral power 0 
this eountrv is toward the extensive ade ‘ t hie 
IZCT ! equipment, whieh raises the era ( 
vatel ‘ ‘ ee ifer heater b ‘ 
the leol S claimed to crease the ¢ ‘ + | 
The Deve el eting o eB ‘ ) 
at the root e Soer New Yor bred R M 
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pair work o1 ree vessel ae tru 
t the method « re-boring wort eam ¢ ders D 
mill right in the evlinder. An aces 
forward part of the ship til the propeller was out « ute % 
A scaffold was then built around the propeller and it 3 
removed. Mr. Shoemake rs statement that the beari Y” suri 


of the journal of the propeller was mai 


with a great deal of interest 
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he interesting expenences he has had with tryn t ont MI n ort ' 
Maxim said that one morning as he was slepp out ¢ I 
bathtub, he noticed a whirlpool with the air space in the center UNIVERSITY OF MINNESO 
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+} 


}. J. lather, of the Mechanical Engineering Department, and 
‘Engineering Edueation in England.” The 
acts tor his speech he had obtained, first hand, while pursu 
ng special studies in engineering in Great Britain for the past 
vear. While the re, he visited the English engineering schools 
und also talked with employers of young engineers. 


is s ibject was 


He told his audience that they should be thankful that they 
ad the opportunity for studying their profession here in 
America. ‘The opportunities of getting a higher engineering 
dueation in England are exceedingly limited; the cost is high, 

e shop requirements heavy and the results in the theoretical 
part ot the work tend to be superficial. 
j 


The courses, he said, 


do not appear to be developing industrial leaders, but rather 


nedioere toremen and designers. 

Beside the regular meeting of the society, there were two 
Ineetings open to the whole college. The first of these took 
place Saturday, November 20, 1915. The speaker was Prot. 
I’. B. Rowley, of the Drawing Department and his subject 
was “ The Mechanical Equipment of Buildings.” With the 
ielp of lantern slides, he explained the mechanical equipment 


ort the Biology B ulding, one ot the newest buildings on the 





University Campus. The second was a steropticon lecture fur 
nished by the S. K. F. Ball Bearing Company. A. W. Holm 


berg, of the Post-Senior Mechanical Class explained the slides. 


UNIVERSITY OF MISSOURI 


A meeti of the University of Missouri Student Branch 
was held on November A x. < Lanier, protessor ol Elee 
trical Engineering gave an interesting and instructive address 
on Present Requirements and Characteristics of Motors in 
Industrial Application. In his talk, he discussed fully the 
main kinds of drives, and the work for which each is adapted, 
pointing out the advantages of the electric drive, over that ot 
other drives for many kinds of work, where formerly other 
Also he discussed the types of loads, 
and the factors determining the selection of motors for these 
arious loads. 


drives have beet used. 


The largest meeting of the society took place on November 
19, at which E. B. Morgan, safety engineer for the Common- 
wealth Steel Company, gave an illustrated address on the Re- 
lation of the New Efficiency Problem, Industrial Safety, to the 
Kngineer. He told how his company had found that the so- 
called guarded machinery, as usually found in practice, was 
not only poorly designed and expensive but also failed to fulfil 
efficiently the purpose for which intended, namely that of re- 
ducing the number of accidents. Therefore under his direction 
a scientific study of the cause and remedy for the large number 
of aeeidents occurring annually in the plant was undertaken. 
The result is that the number of accidents has been materially 
decreased, and a large sum of money, which formerly was paid 
out for accident and death claims, is now saved by the com- 
pany. Also in applying the remedies necessary for safety, it 
has been found that the efficiency of the plant has been in- 
creased in many instances by these changes. Some of the par- 
tieular safety appliances mentioned and illustrated on the 
screen were the use of locks on all motor switches to lock the 
switch while repairs are being made on the machine, so that 
there will be no danger of anyone starting the machine while 
a repairman is at work; the use of especially designed goggles 
by the workmen, wherever the work is of such a character as 
to endanger their eyes; the construction of suspended passage 
ways tor repair, oiling, ete., of overhead motors, belt drives, 
ete. 


VIRGINIA POLYTECHNIC INSTITUTE 


A meeting of the Virginia Polytechnic Institute Student 
Branch was held on November 27. A paper was presented by 
Messrs. C. F. Lawson and C. E. Parker on the Development 
of the Mechanical Stoker. An enthusiastic discussion followed 
the reading of the paper and many features of the stoker were 
commented upon. 


It was announced that at future meetings, papers would 
be read on Low Water Alarms by Messrs I. N. Moseley and 
R. R. Connelly; Superheaters by Messrs W. R. Ellis and R. 
M. Hutchinson and the Diesel Oil Engine by Messrs. W. L. 
Cogbill and H. A. Davenport. 


AFFAIRS 


lure JOURNAI 
Am.Soc.M.1] 


Mr. Kavanaugh, chairman of the Branch, announeed thiat 
arrangements had been made tor a series of lectures to be 
given in the near future by the following men: A. Kearney, 
Asst. Supt. of Motive Power, N. & W. Ry., who will speak or 
Train Resistance; Cc. M. Janelle, associated with the Bake1 
Pelloid Company, who will speak on Valve Gears; C. 
Quin, chief electrical engineer N. & W. Ry., who will spea 

on The Development of Electrical Motive Power on the N. & 
W. Ry.; and F. H. Cunningham, associated with the Standa 

Stoker Company, who will speak on Mechanical Stokers. 


WISCONSIN UNIVERSITY 


At a meeting of the University of Wisconsin Student 
Branch on December 2, Mr. Barnett gave a talk on the subst 
tution of aluminum for cast iron in automobile engine pis 
tons. Mr. Barnett pointed out clearly how the vibrations 
the engine would be decreased by making the reciprocating 
parts of this lighter metal. He also stated that the inereas¢ 
of cost of material would be reduced partly by the decreas: 


in cost ol machining. 


WORCESTER POLYTECHNIC INSTITUTE 


At a meeting of the Worcester Polytechnie Student Bran 
on November 5, F. L. Fairbanks, Mem.Am.Soe.M.E., Chic 
Engineer for the Qunicy Market Cold Storage and W arehoust 


Co. of Boston, spoke on Some Experiments in Lubricat 


He has under his supervision a line of engines, compressors 
and pumps giving a service of peculiar interest to engineers 
in that the service is a continuous one. He showed by d 
I especially designer 


lubrication, the plant 


scription and sketches how, by means 


bearings and by special methods ot 
service had bee: improved to a point where, tor some of the 
machines, the steam throttle had not been closed for a period 
of many months. He remarked that some of the oilers em 
ployed had never seen the engines at rest during their pet 

of service. His lecture dealt especially with such bearing 
as those of the main machining and design were illustrated 

At the regular meeting of the Student Branch of the 
Worcester Polytechnic Institute on December 3, Hartley W 
Jartlett, a Patent Attorney in Worcester, present d an exceed 
ingly instructive paper on Inventions and the Patent Systen 
To begin with, the speake r traced briefly the historie«al di 
velopment of our Patent System and mentioned the essentia 
features olf its operation. He then took ip the subject o! 
patentable and non-patentable inventions. 

The procedure necessary for obtaining a patent was thi 
explained, the first step being the filing of the applicatio: 
which contains: The petition; complete description; new tea 
tures of invention; claims for the invention and reasons why 
the patent should be granted; oath of form. It was pointed 
out how difficult it is to frame the application, making the 
claims as broad and inelusive as possible and the specifica 
tions extremely definite, clear and proof against infringeme 
After the application with drawings, ete., is filed in one ot 
the divisions of the Patent Office, it is considered by the Ks 
aminers. 

After this discussion, Mr. Bartlett took up the matter of 
Interference and explained the difficulty of proving “ priority 
of invention” and how some inventors are “ beaten out” of 
their invention and patent by unscrupulous men. Infringe- 
ment and court procedure in such cases was next treated and 
mention was made of the discouragement and failure which 
often comes to inventors without large means who are foreed 
to fight large corporations for patent rights and privileges. 
The speaker pointed out one important difference in the Pat- 
ent Laws of this and other countries in that owners of Ameri- 
“an patents are not required to “ work” them while owners of 
most foreign patents may be compelled to do so. 


; 


A discussion of the preparation for entering Patent Law 
was then taken up ineluding: Course in Mechanical Engineer 
ing; Civil Service Examination and position as Examiner; 
Study in night law school during work as Examiner; Admis 


sion to Bar and entrance into practice. When asked about the 
remuneration of inventors in general Mr. Bartlett said, “ If 


vou want to become a millionaire, go into business.” 
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iedeled f ! f proposa ontract, be land certithk ( 
: { rawings for the at Structior of twee 
ralvanizes ster eovered superstructures for drainage 
hamber t shafts 11 and 21 of the City Tu of the 
("atsk Aqueduct (Contract 166 for the cor 
ruction of two superstructures for Hi View Uptak 
1 Downtake Chambers in the Citv of Yonkers, West 
heste Count N. Contract TS (;ift of Board of 
Wat Supply 
Oy Time TeELEGRAPHERS AND HisrortcaL ASSOCIATION ool 
4th Annual Reunions, which were not held owing to wart 
mlitions (,ift of Association 


RELATIONS OF THE RAILWAYS AND THE Pupniic, L. E. Johnso 
Gift of Bureau of Railway Economies 


RULES A INSTRUCTIONS FOR INSPECTION AND TESTING Of} 
STEAM LOCOMOTIVES AND TENDERS in accordance with act 
of March 4, 1915, amending act of February 17, 1911, be 

] 


fore the Interstate Commerce Commission Washington 

19165 Gift of Interstate Commerce Commission 
SEVENTY-FIVE YEARS’ PROGRESS IN STATISTICS THE OUTLOOK 

FOR THE FUTURI An address by S. N. D. North. Concord, 


V. H., 1914. Gift of C. W. Ric 


Wity ARE SEVERAL LARGE WESTERN RAILROAD SYSTEMS IN Re 
CEIVERS’ HANDS? An address by B. F. Bush, October 27 
1915. Gift of Bureau of Railway Economics 


EXCHANGES 


IE;NGINEERS’ CLUB OF SAINT Louts. Seventeenth Annual Bull 
tin, 1912 St. Louis, 1912 


INSTITUTION OF AUTOMOBILE ENGINEERS Proceedings Vo 
IX, 1914-15 Westminster, 1915 


INSTITUTION OF NAVAL ArcuiItTects. Transactions Vol. LVII 
London, 1915 


KONINKLIJK INSTITUT VAN INGENIEURS. Register 1914 
's-Gravenhage, 1915. 


Nortu Eastr Coast INSTITUTION OF ENGINEERS AND SHIP 
BUILDERS. Report of the Council and Statement of Ac 
counts, 1914-15. 


| 
| 
j 
AFFAIRS 
' 
| 
IRADI ( i VU ] 
| 
\ | ] \l ( / ) | \ 
] nnete \ ember 19] LDefs j I} 
of A Making f A I 
(“OLORADO TRON WorkKs Co Dey ( P hiet N 4] i 
The Ak issific | 
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BorouGH OF MANHATTAN OF THE Crry oF NI YOrK \ 
Report of the Business id Trans tior ‘ ' ident 
1914. New York, 191 Gift of Secret of Borow 
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CARGO HANDLING METHODS AN APPLIANCES, H. McL H 
net Pape presented hefo T Int t ) | I g 
gy ( neress. LOD Sept. VO-2 (5 u 
CARN} } ~ | COMPANY Stes She P a ble d 
a he properties Th Ses sé S ed 10 
Pittshbura] OB Crift of ( rnecie ST e¢ ( 
Hk € HEMISTRY OF COLLOIDS AN SOME TECHNICA LPP 
rions, VW | Taylor Vew Yori 19] 
(iry oF New Yor} CODE OF ORDINANCES, adopted Mat 


1915; approved March 30, 1915 Vew York. 19] 


CONSERVATION OF WATER BY STORAGE, George Fillmore 


Ha en, 1975 


CURRENT RAILWAY PROBLEMS, Samuel O. Dunt 1971 Gift 
Bureau of Railway Economics 


Dewey, DeciMaAL CLASSIFICATION, @d. 9, 1915 \ } I 
Placid Club, 1915 


DyNAMOMETERS, F. J. Jervis-Smith. edited by C. \ Bovs 
New York, 1915. 


EASTMAN KopaAK COMPANY Abridged Scientific Publications 
from the Research Laboratory, 1913-14 Rochester Gift 
of Eastman Kodak Company 

Eviecrric Rarmway, A. M. Buck Vew York, 1915 

ELECTRICAL INSTRUMENTS IN THEORY AND Practice, W. H. F 
Murdoch and 1 A. Oschwald Vew York. Whittake 
('o.. 1915 

ELEMENTS OF HIGHWAY ENGINEERIN Arthur H. Blanchard 
Vew York. J. Wiley Sons, 1915 Gift of publisher 


Price 33.00 net. 


Designed for one-semester < r t gnwa ngin« = 
W I ( 
ENGINEERING FoR ARcHITECTS, DeWitt Clinton Pond Vi 
York, 1915 
ENGINEERS CLUB OF BosTON By-Laws, Officers and List of 


Members, 1915 Bosto) 
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SHEPPARD, S. E 


ee les of >} delpl 
THEORY OF : Philadelphia 
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Maximum salary, $25. Location, New York 
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) Location, New 


DRAFTSMAN © and fixtures $() $95 
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salary, 
aNd Puorocrapuy, 187 
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418 Derait DrarrsMaN at salary of about $18. Location, 


New York. 


119 ALL AROUND DRAFTSMAN on reinforced concrete struc 
tures. Possibility of having to go into field to complete work. 
Salary, $25 to $35. Location, New Jersey. 


422 Inspecror on installation of machinery; young tech- 
nical graduate familiar with construction work, mill wright 
work and general factory maintenance. 


125 DRAFTSMAN on automatic machinery. Salary depends 
on man. Loeation, New York. 


126 ASSISTANT IN ResearcH Work. Recent graduate as 
assistant in work of assembling figures and results. Location, 
New York. 

27 DRAFTSMAN experienced in evaporator and drying 
work; not necessary that he be a designer. Apply by letter 
stating experience and salary expected. Location, New York. 


431 Assistant ManaGer of phosphate mining company; 
both electrical and mining engineer; must be familiar with 
power house practice and thoroughly experienced in both gas 
and Diesel engines. Salary $200 per month. Position carries 
with it house to live in, electric light and water free. Location, 
Florida. 


432 ENGINEER AND DrarrsMAN for work in the engineer 
ing department of paper manufacturing company operating 
four fine writing and cover mills; work includes design of 
buildings and machinery, layout of mill equipment, testing ot 
power equipment and machinery, investigations, ete. Salary 
between $1200 and $1800 per year, depending upon capability 
of man. Opportunity for advancement. 


433 ENGINEER capable of taking hold of design of new 
foundry under direction of engineer of company manufactur- 
ing east iron and water pipe. Location, New Jersey. 


436 Junior ENGINEER with some shop experience, capable 
of designing tools and doing ordinary mechanical drawing. 
Salary $100 to $125 a month. Location, New England. 


187 Hiau Grape DrarrsMAN familiar with machine de 
sign. Loeation, New York. 


1388 AssistaNT SUPERINTENDENT for plant consisting of 
foundry employing about 90 men and factory with about 700 
men and 60 women. Want primarily a shop engineer, first- 
class mechanic with experience in designing machine tools, jigs, 
fixtures, ete., and manufacturing small parts on an absolutely 
interchangeable basis. Prefer man with experience similar 
to manufacture of sewing machines and cream separators. 
Salary depends on earning capacity of man. Location, New 
York State. 


1442 Cnirer DRAFTSMAN on design and installation of ma- 
chinery. Loeation Jersey City, N. J. 


443 DrarrsMAN for same company as 442. Salary $20 to 

446 DrarrsMAN, experienced and thoroughly reliable, with 
practical shop experience for designing automatic machines 
for paper products. Salary $1,200 to $1,500. Loeation, New 
York. 


447 Derarter for automatic machines, quick and reliable, 
with practical shop experience. Location, New York. 


449 DESIGNER AND SUPERINTENDENT of installation on 
power work, electrical and steam. Salary about $1,800 a year. 
Location, New Jersey. 


450 Macuine Toot Drarrsman. Salary $150. Location, 
New York State. 


451 DrarrsmMan on steam power plant piping layout and 
heating system. Man experienced in the piping work. Salary 
$25. Loeation, New York City. 


452 Purcuasinc Acent for Connecticut concern manufac- 
turing recording instruments. Location, Connecticut. 


453 Expert Accountant for company listed under 452. 
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454 Buitpinc Estimator, capable and experienced in the 
purchase of building material. Young college man preterred. 
Excellent opportunity. Loeation Middle West. State experi- 
ence in full, salary received, age and references in first letter. 


155 MANAGER for creosoting plant in Florida; one exj» 
rienced in this line of work. Salary $100 to $125 a month, in 
cluding house, light, water, ete. 


456 ASSISTANT TO SUPERINTENDENT OF EMPLOYM : 
young university graduate to develop a systematic plan for 
engaging, training and record of progress of employees; one 
who has made a study of psychology or at least with clear con 
ception of the requirements of such a position. Location, New 


York. 

157 INspecror OF MATERIALS AND SUPPLIES to work under 
the supervision of the head of bureau of tests of New York 
coneern manutacturing paper products; to accumulate data 
which will form basis for research work leading to standardi- 
zation of grades of paper and other materials used in manu- 


facturing processes. One or two years experience in paper in 
dustry would be especially helptul. Location, New York. 


458 YounG TecHnicaL Grapvuates, preferably in mechan 
ical engineering, to enter manufacturing department under di 
rection of betterment department and be trained for positions 
of responsibility in factory and planning room of paper prod 
ucts company. Location, New York. 


MEN AVAILABLE 


The published notices of men available” are made up only from 
members of the Society Notices are not repeated ip measecutive 
issues of the Bulletin Names and records are kept on the office list 
three months, and at the end of such period if desired must be renewed 

Members sending in notices for the Men Available section are 
ticularly requested in the future to indicate the 1ssification nde 
which they desire their notices to appear 


A-1 SUPERINTENDENT, age 33, first-class toolmaker and 
machinist, experienced in builders’ hardware, small machines, 
instruments, speedometers, etc., SIX years with present concern, 
and who has held positions from toolmaker to superintendent 
desires to make a change. Location Eastern States, preferred. 


A-2 PROFESSOR OF MECHANICAL ENGINEERING in a Cana 
dian University, technical graduate of A-1 U. S. Institution, 
both M. E. and E. E. training, has held responsible position 
in large manufacturing plant as well as important U. S. gov 
ernment post as engineering expert, also has had four and 
one-half years successful teaching experience, and is author 
of engineering text books and numerous teclinical articles, 
desires teaching position in U. S. college. 


A-3 TransLaTor. Professor of applied mechanies in the 
University of Liége, Belgium, Mem.Am.Soc.M.k., Inst. of 
Mech. Engrs. and Iron and Steel Institute, is available for 
work in translation into French, catalogues or technical publi 
cations of American firms. 


A-4 Works Manacer, age 40, with large and long estab- 
lished company manufacturing power equipment, twenty-two 
years general shop experience, having handled men for fifteen 
years, experienced in large production, having supervised trom 
fifteen hundred to eighteen hundred men, desires to make a 
change. 


A-5 PosiTrion WANTED by student member, Columbia Uni 
versity 1915 M.E., in or around New York, which offers op- 
portunity for advancement and good engineering experience, 
also fair salary to start. At present employed. 


A-6 Executive. Member with wide experience in machine 
shop, grey and malleable iron work, desires business connec 
tion in an executive capacity with an established manufactur 
ing concern. 


A-7 ASSISTANT TO ConsuLTING ENGINEER. Technical 
graduate, Junior member, age 26, five years assistant to con- 
sulting engineer, has been in responsible charge of general 
engineering work, tests, investigations and reports, desires 
position along similar lines or with public service company 
offering attractive opportunity. 
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A-8 EXECUTIVE. 
and determining 


married, four years experienc 


1906, age 32 


unit 
| 


testing 


costs of steam, air, water, electricity and retrigeration, ad 
ancing to ciel ol tests. Four years as chiet engineer ol 
line manutacturing plants, specializing combustion en- 


gineering and design of elevating and conveying machinery; 


ne year as purchasing engineer of same company, has reached 


the limit ol 


present position and desires to make a change, 
follow1 same lines of purchasing, engineering and etlimenc 
study work. Salary $4000, with promise of advancement 
\-0 ADVERTISING MANAGER. Graduate mechanical eng 
eer, age 31, thoroughly experienced in modern publicity worl 
1 products of a mecha eal ature is open tor 


advertising Replies are soleited only 


mOsition as Mmanaver. 

rom ! h grade firms that beheve 1 clean cut, dignified 
nethods, and are willing to pay a suitable salary for capabl 
services 


1-10) Executive 


, Member. ae io, technical rraduate 
M.E., twelve years experience in general engineering work, 


l, mining, and mechanical, steel plant and general construe 
tion, estimating, office and field work, wishes to locate a pos 
tion in which broad* engineering experience together wit! 
ability to handle men will be required. At present employed. 


Member, age 54, 


drafting room, and sue- 


ENGINEER fourteer 
years experience, seven in charge of 
cessful in working out original problems of design from a man- 
ufacturing standpoint with a view of interchangeability and 
present 
corporation. 


Ir» t ri. 
ROUDL CLION 


iow eost ot production, desires similar position. At 


emploved as mechanical engineer with large 


Mint PLANt. 
the desig: 
machinery and apph 
acid plant 
Fourteen years with mining-smelter companies 


Mecha 


al d eonstructiol 


\-12 


ical engineer, age 


EXECUTIVE FOR SMELTER OR 
35, specialist in 
of smelters, mine plants and mills wit! 
ances, also conveying machinery, experienced in 
construction. 
and manufacturers, wishes responsible executive or engineering 
position with a mine or smelter company. Has had executive 
Now engaged in New York and would 
vicinity. 


al d sales experi nce, 


locate there or in 


\ 13 ENGINEER ON Qot1 ENGINES. Universit, 


¢ witl 


Membe r, 
] 


extensive experience in the design and construc 


tion of marine and stationary four and two-cycle engines; 
has held leading German 


n the development of the marine type into a commercial form; 


positions with a firm as co-worker 


prepared to turn out simple and economical engines with ex 


perimental stage eliminated. Desires position as executive, 


ecmet engineer, manulacturing superintendent, or assistant ¢ 
vrineer of tests with a first-class manufacturing conce1 pr 
‘ ( vy oul engines. 

A-14 SALES ENGINEER. Technieal graduat: twelve ears 
sel] experience, especially Government work, at prese t in 


Washington, D .C. of! 


positior 


ce of large machinery manu- 


ebarge of 
facturer and desires similar New York. 


A-15 I. NGINEER Assoviate-member, M.] 


, rt ‘ 
PRODUCTION 


; 


sheet metal 


age 38, expert in interchangeable manufacturing, tal 
stamping and evolution of shapes; economie production of 
dupheate parts, light mechanical devices and machinery 
National reputation as mechanical expert and consulting e1 


numerous standard mechanical test books; 


machines and devices for eomme! 


gineer, author of 
developer and perfector ot 
cial efficiency and suecess, desires position as production en 
gineer where ability to eliminate costs, operations and intri 
cate mechanisms and effect maximum efficiency and output at 
minimum cost will earn $4000 per year, and more when results 
justify imerease. 


A-16 ENGINEER. Graduate 31, 
posted on pumps and pumping machinery of all types, oil, 
gas and steam engines, drawing room and shop practice, sugar 
house work in Mexico and sales engineer in Brazil, desires 
permanent employment with reliable firm either in sales, office 
or shop. At present employed as salesman and expert on 
farm machinery. 


A-17 Curer Enorxeer. Member, Cornell M.E. graduate, 
with several years successful experience as chief engineer and 


M.E., age well 


SALES 
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ger, and thoroughly 
velopment work, 


trained and successlul , Oo f 


a ae nNosit 


t 


de sires a respo! sible 


A 18 WoORKS M AG Mer wer, ave 7 Ler ca edu 


tion, wide experience i power plant desig onstructio 
operation, power plant economy, piping, building consti 
{ and tactory engineering, desires position a 

eer or mechanical superintendent 


HI DRAFTSMAN, Me CA I 
DENT, Member, Tec eal on eatio ‘ ‘ ries 


ears general engineering experience, perfectly familiar with 
(lesly . “onstructio ana operat o 7 pia te mal 
ement, coal mining and cooking plants; as made a especia 
study of elevating and conveying machinery 
vith cement making and coal handling. Has held po 
( ( draftsman, mechanical engineer and supe! fenae 
Now emploved but to avoid travelir Y” desires to get tour 
vith large company where experience and ability ma 
m a permanent position. 
\-20 ASSISTANT TO SUPERINTENDENT Associate-member. 
B.M.E., age 29, three years experience inventorying power 
ants tor) equipment, and bulid : uJ pela § 
the South, past four vears emploved as me« 0 


ery iayouts ane 


neer at an Eastern plant, has made all machir its ; 
superintended the installation of all of the machinery in plat 


t 


looked after up-keep, installed a modern cost-keeping svsten 
and acted as general assistant to superintendent Sal 
$2400. At present employed. 

\-2] SUPERINTENDENT Member, Stevens graduat: 


‘8, married, desires to make a change. Has had two and on 
alf years experience in shop and drafting room, steam 
electric machinery and air compressors; three and one-half 
vears designing and building electrical apparatus for nava 
superin 
tendent of inspection department of two large casualty con 


vessels; nine years as assistant superintendent and 
panies. 

\ 9 
Member, graduat« 


Inanagement ot 


MANAGER, SUPERINTENDENT OR Sates ] 
M.E., Lel 


lanical 


igh University, several years ir 


mer and purchasing departments of 


railroad, coal mining, and industrial corporations. Also exte) 
sive experience as sales engineer in railroad equipment. Good 
organizer and executive, qualified to fill position of manager of 
an industrial plant or coal mining company, or superintend 
of motive power of a railroad. Can successfully repres 
manufacturers of machinery, power plant equipment, iron an 
steel. 

A-23 SUPERINTENDENT AND WorKS MANA Associa 
member, age 45, Scotch, with long experience as foren 
superintendent and works manager in large jobbing shop di 
ing machine, smith and sheet iron work and also well vers« 

motor vehicle construction, desires to change posit 

A-24 Executivi Mechanical engineer, technical graduat: 


and member with broad shop, mill and power plant experience. 


desires important executive position with large 


progress 


coneern. 


A-25 SHIPBUILDING ENGINEER. Member, technical grad 
late, age 36, experienced in design and construction of struc 
tural steel work, machine tool, shop layout and arrangement o 
machinery, efliciencey management, accounting and costs, works 
management, planning and routing, orders and stores, also 
experience as sales engineer, desires to become associated wit}! 
a shipbuilding concern or an allied industry. 


ferred New York or Philadelphia. 


Loeatior rre 


A-26 Power PLant ENGIneer. Student member, 1915 
graduate in M. E., wishes position along lines of power plant 
engineering. At present employed with manufacturing cor 
cern. 


A-27 SUPERINTENDENT. Member, over twenty vears ex- 
perience along engineering lines; twelve years shop practice 
and eight years office. Experienced in locomotives, cars, 
boilers, engines, special machinery, shop layouts and strue- 
tural work. Has held positions from machinist to superin- 
tendent of construction. At present employed. 
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\-28 SUPERINTENDENT. Member, graduate engineer, age A-S4 Cuietr INspecror. Mechameal engineer, age 27, wide 
2, possessing exceptional executive ability, ten years exper- experience in factory inspection, rating of plants, compensa 
e in shop work, drafting, erecting, operating, purchasing — tion work and guarding of machinery, desires position as chiet 
and selling; familar with steam, gas and oil engines, and inspector of mutual company. Salary, $1800 
frigerating machinery, desires a permanent position as A-35 MANAGER. Member. technical education. twents 
iperintendent, or engineer with reliable company near Phila 


. . 1" sevell Vears practical experience On pumping machine ry, com- 
phia. Salary $5000. Temporarily employed, but avail 


pressors, pneumatic machinery, both design and construction, 
January first. 


conducting powel and ethicienes tests, handling engineering 





\-29 SUPERINTENDEN' Member, technical graduate. age correspondence, will accept position of engineer or manage 
7, fifteen years oflice and shop experience as designer, en v other executive position with manufaeturing firm or cor . 
vineer and superintendent im United States and abroad, 1s sulting engineer 
? { " PnNoave ) Preys " rienee i wo pcr 91 > . 
open for engagement. Broad experience in designing, manu A-36 Junior Memper, technical graduate. age 27. 
aeturing and testing special machinery, turbines, automatic vears shop and about one year’s drafting room experience, 5 
rallwav air connectors, ete. Thorough knowledge of German. also special organizing work and in production departm f 
\t present employed company making centrifugal pumps and power plant a 
. . aries Salarv. S1500 
A-30) Works Manacer. Member, M.E. and EF.F., analvti _— AsaE Lo 
il mind, imitiative, originality, balanced by commonsense, \-37  AssISTA » CONS VG ENGINEER OR Co 
vs how to get larger output, lower costs, better intorma NG Firm. Meehanical engineer with thorough technical tra . 
creater profits, broad experience in machinery, metal and ng desires connection with consulting or contraeting firt } 
ood manufacturing, designing, production, efficieney, costs, Has had splendid experience in planning work for maehi 
ecounting, auditing, management, desires position as works shops and in testing 
hacer, . 
A-38  INVENTO ‘ EXECUTIVE Mechanical enevineer. 
\-31 Sates ENGINEER. Mechanical engineer, graduate member, age 39, university graduate, twenty vears experiences 
(olumbia 1912, experienced in design and construction work, =! Various engineering fields, inventive and exeeutive abilit 
desires permanent position, preterably in sales or where ther desires position, prererab in or around Ne Yi sh, 
- a chance to work into sales or commercial end of business Kren ind German correspondent 
Location immaterial 4-39 Mi \ ote | wk Member 7 ‘ 
' 
. sive eXperience in design and operation of Gas prod ms, ! ' 
\-32 SaLes ENGINEER WITH PateEN’t Member, recently ‘ | , e- es a , 
: : . ; : . dry practice, manutacture of ste or ordnance, at \ , 
cranted U. 8. patent (not vet issued) on improved shop ap- , veiceniets ’ heats 
. : ‘ prop Cs OL mate iits 
ance tor which there is a wide and protitable market, wislies 4 
rrange for manutacture and exploiting with established \-40) MANUFA ks i Sh. Mer My 
cern possessing ample facilities and resources for handling hee and wide aequaintanee with manufacturers, aad 
le business. Is thoroughly conversant with advertising and officers, consulting eng@imeers and architects, desir o add 
~ales methods in this particular line, and capable of organiz representation in Oluo, Buffalo, Pittsburgh and Det: d : 
and managing department which should be financially sat tricts 
slauctory to all concerned. A-4] WorKS MANAGER O AssIs ‘ Junior member 
technical graduate, shop, selling and shop management expe 
: " P : wai g v v 
> : g ONG t, IANGINEER sts, Meecha 
4 } —a vcnamncagont ~- mss or Tt I - , rience, desires Position was works manager or assistan Works 
eal and electrical engineer wit! te psec aoe Se manager. At present in charge of manutacturing department 
he ora; Zi ~~ avs ‘esSeureu ‘part , = ‘ , 
rganization ot te ay Poe re ee departments, ane of larce plant building special machine Has redu 
construe nent ads *s "les ~s = pPositlio 4 
‘ nstruction of screntifie laboratories, desires position, tem erating expense and cost ot production 
porary or permanent, which requires the exercise of business 
idgment and executive ability, in addition to a knowledge o! A-42 Member, Stevens graduate, meehanical engineer, 
he | indamental sciences entering ito work ot this character. thirteen years experience design and construction steam lee 
Has built and organized chemical, physical, electrical, metal] tric plants, pumping stations, industrial works, heavy four 
rgical, metallographic and strength of materials laboratories. dations involving pneumatic caisson method, reports and a 
as well as laboratories for special research, praisal, also business experience, is open for engag 
{ + x , . ’ ST y >] Fa! YT ‘ ‘ a a | TEX. . 
THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS 
ABRIDGED LIST OF OFFICERS AND COMMITTEE CHAIRMEN! 
D. S. Jacosus, President Catvin W. Rice, Secretary 
Winttram H. Winey, Treasurer 
Finance Committee, R. M. Dixon LOCAL MEETINGS 
‘ ; . Atlanta: Earl F. Seo } 
House Committee, S. D. COLLettT tt ie 


Birmingham : R. E. Brakemar 
Library Committee, Leoxarn WaLvo Boston: H. N. Dawes 
Committee on Meetings, H. L. Gant Buffalo: David Bell | 
Chicago: H. M. Montgomery 
Cincinnati: J. B. Stanwood 
Publication Committee, C. I. Earuy Los Angeles: W. W. Smith 
Milwaukee: L. E. Strothman 
Minnesota: Wm. H. Kavanaugh ; 
New Haven: H. B. Sargent : 
Committee on Constitution and By-Laws, Jesse M. Situ New York: Edward Van Winkle 
Philadelphia: Robert H. Fernald , 
San Francisco: Frederick W. Gay 
St. Louis: Edward Flad 


Committee on Membership, W. H. Bornu 


Public Relations Committee, M. L. CooKr 


Research Committee, R. C. CarPENTER 


A complete list of the officers and committees of the Society will In 


found in the Year Book for 1916, and it will also be published in the . 1 
February 1916 issue of the Journal Worcester: Paul B. Morgan 
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Wadkin prope lle r-shaping machine I low of av im re urd duct Sued h ly é D ( el engine / opelling | 
machinery, U. S. S. * Vaumee’’ Southwark-H arris valvele ss engine Exponent m, expansion line, internal 
combustion engines—Gas producer air-steam ratio Heat treatment of modern steels—Ghost lines in large 


fee forgings Segregation and sponginess tn ladle test ingot Physical properties of hydraulically forged i 
wrought iron and steel High grade alloy steel al lou cost ( arbon and physical prope lie ot heat treated 





" ca hon steel Plat fule Man track scale Gunite timbe / piles “i tropical waters A pparatu fo nea {ring 
elocity of gases Measurement of coefficient of cycle variation Power requirements for wire drawing 
Engineering charts— rankshafts for high-speed engines Flou of supe heated ammonia th ougl orifice 
, Safety valve fo ammonia compressors Reversed heat engine as drying machine Lo of heat f on lean 
heated surface Lette . of J ame al alt | fife al arm. 
1912 was established a section of The Journal called at J. O. Arnold o The Cause and Effect of Ghost Lines 
it time the Foreign Review. It included abstracts, at first Large Steel Forgings, of particular interest because the auth 
: te Driel and then somewhat longer, ot articles in engineer nas had a somewhat unusual opport nity to ascertain the exact 
: period als printed in foreign languages only In 1914 nature of untorged ghosts. Another paper on the Segrega 
; S act ty ot the Society, wlich from the start, 1f one may tion and Sponginess | Ladle Test Ingots abstracted trom thu 
ore rom letters received, met with the approval of the Bulletin ot the American Railway Engineer y Associatiol : 
mbership, was extended DV the addition ot a review ot the ol interest 1 that it shows why test ingot take ire the 
weedings of engineering societies. Finally, at a meeting same batch may give entirely misleading results, and ne 
the Couneil on October 8. 1915, it was voted to approve the that 1t recommends additions to rail spec ations ¢ 
ommendation of the Publication Committee to inelude i shape and size tor ladle test ingots as well a tandare 
e Journal a review of the world’s technical press. In ae the methods of taking then The Influence ot Temperat 1 
| dance th this resolution, the Engineering Survey will cor and Mechanical Work in Hydraulie Forging the Phvs 
tain, 1 iddition to the material as hitherto published, ab Properties of Wrought Iron and Steel is discussed in a paper 
tracts trom engimeering publications in the English language by Dr. Fuchs abstracted from a Germa publieatio \ rathe 
d is feature will be developed gradually, beginning with thi unexpected fact found during the tests described that pay “* 
sublication of a few abstracts in each issue selected with a is that the foree and work required for forging, stead 
} ew to place r oO record the more lmportant developments grad ially decreasing with the inerease of te perature « ry 
mechanical engineering. It is the desire to arrive finally at ing, increases at first and does not begin to decrease unti \ 
pubheation which would cover the field of mechanical eng: about 850 deg. cent. A development of ch grade al 
neering as completely as may be desirable tor all practical steel at low cost. the chemical and mechanical relatior ot the 
purposes. A new feature to which attention 1s called is a list carbides of iron and molybade num and gunite coated piles | 
of the more important engineering articles published at the ise in tropical waters, are some of the other articles abstracted 
end of the Engineering Survey. The Library receives now in the same section 
close to 1000 publications in more than a dozen languages, and In the section on Measuring Apparatus is continued from ‘ 
an attempt will be made to keep this list as up-to-date as pos the December issue an abstract on apparatus tor measur 
sible and as complete as the space available will permit the velocity and pressure of gases. There is also given an 
abstract of a description ot a Plate Fulcrum Track Seale, a 
S MONTH'S ARTICLES type representing in several respects a radical departure 
the usual design of track scales 
the se \eronauties, is deserihed the Wadk Pro In the section Mechanics attention is called to the article by 
peller Shaping Machine, really a copying machine having Prof. J. von Rohonvi concerning the measurements of the 
some pe ir features ¢ {ts ow coefficients of eveli iriation in the motion of prime movers 
In the next sectio Air Engineering, is g in abstra Othe es e same ¢s re a 6 ? 
discus Phenomena Accompanying the Flow of Aun thi ctors ecting power requirem ay 
ue ad si ts, ¢ ta p ! ther tl ys some data ¢ i ( draw r ro at hie 
erest | ‘ Ss D means ? =s ( The ire il s 4 ‘ 
aa colle 7 ' ete of 
} he Tite ( | ‘ i ( \ é ( charts The b ‘ 
be 
ir inter tains rence { Swi P. M. Heldt 2D Cra 
hesel engine built in this country; a deseriptio ( the } shatt r H ) d | vines is also ‘ 
2 mact ery for the I S. S. Maumee, and of the Sout! In the sectio Retrigeratio ire abst ected from the 
Harris valveless engine, the latter a very interesting type Journal ot the America Society « fefrias { ers 
‘ many respects. <A discussion of the Determination of the two articles, one the Flow o Superheate \ q 
/ I;xponent in the Equation for the Expansion Line of Internal Through Orifices, ¢ Wn y other t nh —_ 
Combustion Motors is abstracted from a German periodical which, knowing the head pressure and the degree of supe 
; [In the same section is abstracted an article on the maintenance heat, the volume of a pound of superheated ammonia at th 
| exact proportions between draft and steam admitted wi condition in the orifice can be read The other article de 
: ler a producer grate, as well as losses from ineorrect driv scribes an improved ammonia safety valve. 
ng. The Loss of Heat from Steam Heated Orifiees, and the 
In the section on Materials on Construction will be found Reverse Heat Engine as a Drying Machine are diseussed in 
an abstract from an advance publieation of a paper by Prof. the section on Thermodynamies. 
. S3 
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Aeronautics 


THE WADKIN PROPELLER SHAPING MACHINE. 


It is a curious fact that the particular part of the mechan- 
ism of an aeroplane in which the very highest finish and the 
utmost possible delicacy are required, should have been carried 
out purely by hand and left to the touch of individual work 
men as has hitherto been the case in regard to aeroplane pro 
pellers. This anomaly may have been due to the varying 
nature in grain, hardness and specifie gravity of the timber 
employed for this purpose. Still, where quickness of output 
is essential and the article is strictly standardized, great ad 
vantage might be derived from the use of mechanical propeller 
shaping machinery. Such a tool has been placed on_ the 
market in England by Wadkin & Co. (Fig. 1). 

The machine will handle propellers up to 12 ft. diameter 
and will produce an exact fae-simile of the original placed into 
the machine. This “ original” consists of a single blade only, 
together with the hub, which is mounted on a mandrel in a 


horizontal plane opposite to a carriage arranged to slide longi 


inal to permit of serewing to it a wooden guide shaped to 


enable the roller to run down a slight ineline. When one side 
of the blade has been cut, it is only necessary to reverse the 
work and also the original in its supports. 

The feature of the machine is that an old broken propeller 
may be used as the “ original” and an exact duplicate mad 
trom it. (Aeronautics, vol. 9, no. 108 (new series), p. 315 


November 10, 1915, 2 pp., 2 figs. d) 


Air Engineering 
SoME PecuLIARITIES OF AlR FLOWING IN RoUND D 
Prot. J. E. Emswiler 


Discussion of phenomena accompanying the flow of a 
round duets 

The author begins by a diseussion of the distributio 
elocity aeross the section of pipe. The assumption that 
air 1S moving tastest near the center and slowest at the per 
meter 1s true only for a section of the pipe located at a co 


siderable distance from the tan. or trom an elbow. or a 














Fig. 1 WaApDKIN PROPELLER-SHAPING MACHINE 


tudinally on a bedplate. This carriage is adapted to support 
two pivoted arms, the lower of which carries the original 
roller, and the top one, the cutterblock mounted on a recipro 
cating headstock. At their opposite ends, the two pivoted 
arms are connected by a link which is adjustable to enable 
the size of reproduction to be varied if desired. The head 
stock supporting the two arms is reciprocated across the bed 
by means of a crank motion so that the cutters will traverse 
across the work. As each end of the stroke is reached, the 
carriage is moved longitudinally ¥g in. so that eutting takes 
place both on the forward and backward stroke across the 
work, thus saving considerable time. The eutterblock is fitted 
with 12 cutters, six on the front and six on the back. The 
drive is by means of a flat endless belt running over a two- 
step pulley mounted on ball-bearings and carried by a bracket 
fixed to the sliding headstock. 

The “ original” consists of one blade and the hub portion 
and is made preferably of cast iron, identical in shape with 
the blade to be formed, thus enabling existing gages and tem 
plates to be used to insure accuracy of the original. It is 
essential that the shape of the blade should be kept accurately 
along its longitudinal edges, so that means must be provided 
to prevent the original roller from falling abruptly. A few 
holes should be drilled and tapped along the edges of the orig- 


source of disturbance of the stream line flow. In other words, 
the condition of high center velocity prevails when the flow is 
relatively quiet, but at the section very near the fan, it Is 
found that the velocity at the center is nearly equal to that 
along the walls, while the maximum velocity occurs betwee) 
the center and walls. Tests made in the mechanical labora 
tories of the University of Michigan with a very long pipe 
(100 feet long) showed that maximum divergence between th: 
center and wall velocity oceurred at the greatest distance fron 
the fan. 

Connected with this difference in velocity distribution across 
the pipe at different distances from the fan is the effect o 
the frictional resistance. Tests in the University laboratories 
have shown that if observations are made at three points 
along the length of a long straight pipe, one near the fan, 
one near the end of the pipe, and the third midway between 
the first two, the frictional resistance of the first section is 
appreciably higher than it is in the second section. The reasor 
for this difference most likely lies in the velocity distributior 
in the tube sections, as the frictional resistance of air moving 
in a pipe is due to two causes; first, the friction of the air 


against the walls of the passageway, and, second, the friction 


of the particles of air sliding or rolling upon each other, 
which latter is due to the fact that all the particles do not 
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° 
move at one speed. QO! the two causes of loss the first is the 
vreater. The average velocity of the air is the same at all 
points along the pipe but the average velocity of the air 
Viich comes in contact with the perimeter of the pipe is 
vreater near the fa because ot cross currents; henee, the 
pipe Triction proper is greater in that part of the pipe near 
he fan. 

The flow of air in a duct is not symmetrical, as the maximum 
elocity may be considerably vreater on one side of the pipe 


an on the other; in fact, the place ol maximum velocity in a 


pipe may travel in a screw path along its length. Ultimately 
this corkserew motion will ae down, but with the limits of 
the length of the ¢ istomary test pipe which is about twenty 


meters, such a movement of the air is nearly always present; 


ence to obta curate data tor tthe eal latio ) iveragt 
eloen s necessary to traverse the pipe vo diameters 
at right angles 

When a tan is tested by means of a Pitot tube lace i 
test pipe the tube s ould be loeated about tive-« gvliths of the 
distance trom the fan to the end of the test pips The stati 
pressure is the 1 measure ot the trietu the st ply 

¢ bevond, and it might be thought that this would furnish 

comparatively easy means of determining the frietion co 
etheaient of pipes. Actually this is not quite so rhe total 
Iriectio etlecet ol a section ol pipe discharging treelv into the 
air is made up of two parts: first, the normal friction of flow 


vithin the pipe, and second, the exit loss at the point of eseape. 
the latter may be small for a pipe whose discharge end is 
pertectly smooth, but the least little obstruction around the 
edge seeins to cause al abnormal increase in loss a similar 


or much larger obstruction placed much further back in the 


pipe has tar less intluence on the friction loss 

The following tests were made to illustrate the foregoing 
statements: Air was delivered through a 7 in. test pipe by a 
small Buffalo blower operated at constant speed. The Pitot 


ibe was locaied above five-eighths the leneth of the pipe trom 

e tar With no obstruction at the end of the pipe a certa 
static pressure was observed, Then a serew-driver with a 
vooden handle about 144 in. in diameter was laid in the pips 
IS 3 from the end. This obstruction inereased the stati 
pressure at the Pitot tube 15 per cent. Then a ruler °¢ in. 
vide Was placed diametrically across the pipe, first entirely 


across, and then extendi 


partially across by arying 
amounts; the effect was to increase the statie pressure above 
that when the exit was unobstructed, to the extent of from 10 
per cent. when the percentage of obstruction was 0.4 per 
cent, to 200 per cent, when the percentage of obstruction rose 
to 11.3 per cent, which shows that an obstruction at the end 
produces a vastly greater loss than one placed in the pipée 
some distance from the end. (The Michigan Technic, vol. 28, 


o. 3, p. 204, October 1915, 3 pp., et. 
Internal Combustion Engines 


SwepisuH Type DigseL ENGINE. 


he article briefly describes and illustrates the Diesel en 
ne manufactured by the MeIntosh & Seymour Corporation 
Auburn, N. Y. This Diesel engine is essentially that of the 
\ktiebolaget Diesels Motore P. Stockholm, Sweden (The Iron 
Trade Review, vol. 57, no. 21, p. 988, November 18, 1915, 1 p., 


DESCRIPTION OF MAIN PROPELLING MACHINERY FOR THE 
U. S. S. Maumesg, Lieutenant C. W. Nimitz, U.S.N. 


The article describes the main propelling machinery for the 


U. S. S. Maumee (which was inspected on one of the exeur- 


; { 
sions ol 


the members of The America Society of Mechanical 
Kngineers at the Annual Meeting December, 1915 lhe 
U.S. S. Maumee is one of the twin-screw fuel s Ips authorized 


by the Naval Appropriatio Act of August 22, 1915 


sister ship is the Kanawha) 


lhe Maumee has as propelling machinery two Diese! 
vines of 2500 b.hwp. ear Each mai engine, whicn 1s 
to turn outboard wher roIng ahead, art es the follow 
tached auxiliaries deseribed } Lhe paper Three 1) 
sure air compressors tor tue ection ans or ehareg O 
starting bottles; three scavenger compressors for cyl el 
scavenging; two salt-water pumps ! | al f 
i keted parts Oo ‘ ‘ r cept | tT ~ é Tres ‘ 
mp tor piston cool e lubr ting mp for thr 
bloel} mal eran| | ind ¢ ss ead bear lubrica 
neral service water! pun ps ol fire, Diller or sa tar 


irposes; twelve mechanical lubricators for evlinders 


minor bearing lubrication; one fuel oi] supply pumy; 
pumping fuel from ship’s bunker tank to engine supply ta 

x fuel oil measuring pumps for supplying tuel to evlinders 
rom engine room tanks: one speed governor , & tachomete! 

d one revolution counte 

kor purposes ol starting, compressed air at about Gov ID 
per sq. in. trom the air-starting bottles is led to those © ders 
whose eranks are in the proper position lor running tne 
desired direction. After the engine starts to run, starting 


s admitted to each cylinder trom 10 deg. past top center to 
S5 deg. past top center, intil the engine has obtained suflicient 
speed for fuel admissio! This speed is usually obtaine 

a very few revolutions. The operation ol the reversal co 
sists merely in cutting off all fuel from the engine, whicl 
causes it to stop very quickly and then to start in the revers« 
directiol by compressed air as deseribed above. Journa 


t{merican Societu of Naval Enaineers. ol ‘. no +, 


794, November 1915, 27 pp., 5 figs. d 


SOUTHWARK-HarrIs VALVELESS ENGI 


One of the weak points in existing Diesel engines is that 
ice cold air is admitted at high pressure into the hot working 
evlinders to reverse or start up. Air stored in bottles or tanks 
at 600 to 1000 Ib. per sq. in., when expanded through a valve, 
drops in temperature below the freezing point and its entering 
a cylinder heated to a high degree may be the cause of cracked 
evlinders, cylinder heads, and pistons. This is especially tru 
the case of marine engines when a vessel is coming into port 
after perhaps several hours or even days of continuous ru 
ing in one direction with its cylinders and pistons heated to 


eh degree. To berth this vessel at the wharf possibly te: 





a } 
or fifteen orders may be rung down to the engine room in as 
many minutes. To carry out each of these orders, the engin¢ 


is turned for a few seconds with this ice cold air and the next 
second after it is cut off, the contents of the eylinders ar 
expected to be heated up over 1000 deg. This sets up very 
severe expansions and contractions, and may easily caus 
trouble. 

The Southwark-Harris valveless engine is so designed as to 
never admit cold high pressure air into the working cylinders 
It has a scavenging pump or low pressure compressor of th 
step piston type, that is, the piston of the scavenging pump is 
an enlarged extension of the main piston working in its ow 
evlinder below the working cylinder. The scavenging cylinders 
are utilized for starting purposes, becoming immediately cor 
verted into air motors on movement of the starting lever eithe 
ahead or astern by the automatic cutting out of the suction 


and delivery valves. The air starting valves come automatic- 
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ally into play with the camshaft and keep the engine running 
by the action of the compressed air on the step pistons instead 
ot on the main pistons. By continued movement of the 
handling lever the atomizer begins to open and the fuel com 

mences to be supplied to the working cylinders, the engine 
still running, however, on compressed air in the scavenging 
evlinder without affecting the working conditions in the mai 

cylinder, and thereby avoiding admission of the usual high 
pressure air into the working cylinder just at the time when it 
is necessary to build up the temperature. 

Another peculiarity of the Southwark-Harris engine is that 
it has no valves in its cylinder heads. Each cylinder has only 
one cam working (the atomizer cam) when the engine is rm 
ning in either direction. The use of the st p piston tor an 
starting does away with the necessity of air starting valves 
in the cylinder heads. The scavenging air is admitted to th 
working cylinder through ports in its cireumference. The 
exhaust gases pass out through ports located opposite the 
scavenging ports and are so arranged tliat the piston opens and 
shuts them at the correct time during its travel. There re 
mains, therefore, only one small opening to be provided tor 

the eylinder head for the admission of oil from the atomizer 

One of the disadvantages of the ordinary trunk piston type 
ot Diesel engine is that it is necessary to give the pistons cor 
siderable clearance between the piston and the walls of the 
evlinder on aecount of the expansion of the pistons which is 
especially true in the case of a two-stroke cvele engine. This 
excessive clearance causes the piston in a trunk type of engine 
to take the side thrust of the connecting rod, which sets up a 
side flogging with its consequent noise. In the Southwark 
Harris engine, this difficulty is avoided by the use of the step 
piston, the wrist pin being comparatively cool in the step or 
lower piston which practically does not expand; therefore, it 
can be made a nice fit in the lower cylinder and acts as a 
circular crosshead guide for the main piston. The main pis- 
tons ean have ample clearance between themselves and the 
walls of the cylinder and let the rings do the work they are 
there for. 

Another advantage of these step pistons when acting as 
scavenging pumps is that they draw in upon themselves and 
around the working piston on its outgoing stroke, a charge ot 
atmospherie air for scavenging purposes. This air helps to 
cool the working pistons, and being in itself thus slightly 
heated, when the scavenging air enters the working cylinders, 
it is never as cold as is the case with fom evele engines, l1 
the Southwark-Harris engine, it is possible to take off the inlet 


x 


valves of the seavenging pump entirely, and owing to the pecu 
har design of the engine, it will still continue to run. Thus. 
if the inlet valves were to break down at sea it would not 
prevent the ship from working into port. 
rhe So itl wark Harris valveless engine governs on a special 
variable stroke principle controlled by tue governo! 
Once the line is clear of air, there is always a solid stream ol 
oil from the service tanks to the atomizers and the slightest 
movement of the pump plunger produces a corresponding 
movement of the column of oil so that if the stroke is inereased 
by the governor, a corresponding additional amount of oil will 
be supplied. The oil is delivered from the service tank to the 
pumps under pressure supplied by the engine, making it im 
material where the service tank is located. As a result of such 
an arrangement the engine can be started in five seconds after 
having stood idle for a week or more. In facet, it will start 
under load like a steam engine. 
The air under pressure, when allowed to act on the step 
pistons will turn the engine over even with its load on, so long 


as the engineer desires to do so, and after the momentum of 
the engine is built up, the oil can be given to the main cylinders, 
still, however, allowing the air to act on the step pistons. This 
in no way affects the working oondition in the main cylinder 
which is of importance for locomotives of interurban car 
serviee and especially in vessels, as it causes the ship to re 
spond more quickly and with more certainty in a case of revers 
ing trom full speed ahead to full speed astern or viee versa 
The reversal of the Diesel engine by movement ot the cam 
shatt on end requires considerable powel to compress all the 
valve springs; in the new engine reversing is done by moving 
one rod on each cylinder so that however large the engine might 


be, practically no power is required. In tact, the Southwark 


Harris engine is only of the Diesel type in its prineiple, the 
details of the engine being of an apparently novel design 
(Steamship, vol. 27, no. 317, p. 109, November 1915, 5 pp 
Ll fie. a 
CONCERNING THE EXPONENT m IN 1 ka 

EXPANSION LINE OF INTERNAL COMBUSTION | 


Dr.-Eng. Munzinger. 
The experimental determination of the exp 
expansion line of internal combustion motors ea ul 
out best on a Diesel engine, because, due to the tact that t 


pressure variations occur in it in a more 


than in other gas engines, observations sulfer less trot nter 
ference due to oseillations of the indicator. In the present 
investigation, whieh has been earried out the Machine 


Design Laboratory of the Technical High School Berl 
Dr. Munzinger used a 15 h.p. Diesel engine built by the Augs 
burg-Nurnberg Machine Works, and the Mazhal dicator 
which is only slightly affected by frictional and mass foree- 
the purpose of the investigation being to determine the law 


‘ 


funetional dependence of the exponent m on temperature 


From the usual equation of the expansion line, p. 


p,v.™ where p, and p, are specific pressures and and 
specific volumes, by the use of logarithms, the tollowing ex 
, : : log pP log } 
pression 18 obtained for m: m i 
log } ov} 


If, therefore, at a point of an expansion curve plotted on Utne 
logarithmic seale, a tangent is drawn, 


by the tangent of the angle between the olume-axis and t 


tangent drawn. The magnitude of m is affected by the che 
ical composition and temperature of the mixture The « 
ponent of the adiabatie line is known to be 
is the specif neat at equal volume | i vases 
1.985/m and henee k ] 1.985 ‘me, ‘ 
the molecular weight. According to Langen,. t ow 
equation holds for earbon dioxide m 6.3 0.002 
where ¢ is the temperature of the gas Like e, P 
().2 
for steara m 6.065 O.00054 4 ail A 
10 
atomic gases holds the equation mé £88 -- OOO LM 
The value of the exponent 1s theretore allecte ) thie 
ditions ol carbon dioxide and steam, as we ll as b crease 


temperature. Hence, the exponent m is smaller at the begn 


ning of the expansion than at the end of the strok: he coo 


ing action of the cylinder walls has, as a result, tli effect 


that the expansion line goes down more rapidly than the adia 
batie line. It may be taken as established that the amount 
heat conducted away per unit of time is proportional to t 


active area and is a function of the temperature differencé 


between the walls of the cylinder and the gas. The coefficient 


of heat transmission, in its turn, depends on the density, the 
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state of motion, the temperature and the space distribution deg. tal it will be seen that at the lower temperatures the 
| of the gas with respect to the surfaces of the walls. A good — difference between m and k inereases with the inerease of the | 
intermixture of the charge is, for example, very desirable from cooling surtace and attains its maximum at 45 per cent ot the 
the point of view of perfect combustion, but comparatively piston stroke On the other hand, at 1300 deg. cent. the m 
poor when it comes to the earrying off of the heat. The piste and & curves approach each other with the progress of the 
velocity likewise affects the cooling action of the eviinder walls, ton stroke because of the atter-burning In tests in whi 
since upon it depends the amount of time available for pur etliciens approached the maximum, the eurve tor » | 
poses Of heat exchange. Kinally. the eXpalision curve is mace nearly a straight line. It at the beginning of the expat mn, | 
" flat through after-burning of the charge. In Fig. 2A there the curve of exponents approaches the shape of the parabola, 
are plotted over the pr diagram the values ol m, as Lunetions the elherenc eoes down, especially if at the same time t re 
ot the various positions of the piston. The gas temperature “us a continuation OF combustion during the expansio1 I 1 
P| are then determined tor the arious pollits of Lhe agra Die krmittlung es | ponenten m der Earpansionslin n 
; rewmniwl ” re Dy | us \ Auger, / (wdsdai 
ry em Ge ete es Ingenieurwesens, no. 174, and Dir 
) es Journal, vol. 330, no. 22. pp. 433, October 30, 
ee 
’ 
4 “ 
' M N1 Gias-P1 \ STi Ii ( ra } 
' A058 
he The ' a sses the importance ma a OG i 
8 proportions b ( drait and stean rimiutted det 
Pe te a ; . losses fro onal p 
ir and stea e producer e ma ject 
y Ke et blowers to be tound the irregular vw g 
apparatus because steam and air olten canhot be Diow 
| Lhe hxed proportio required tor the econo al wort ( 
e producer, as sometimes, if enough steam OW thie 
dehieient and ehnoug air is toreed in, it ¢a be done 
a by blowing too much steam. 
a 300 . The author gives two curves (Fig. 3), showing the con 
Piston Path, Per Cen+ nection betwee the amount of air and steam blown, 
tests made on the Koerting blower and the Eynon Evanee 
=e blower. These curves show that if the necessary amou 
: habe steam is blown, the deficiency of air amounts to 25 per i 
E 2000 At a steam pressure of 25.5 lb. there is enough steam, but a 
. a © air deficiency of 19.5 per cent, while at a steam pressur | 
2 we € 10.5 lb. there is enough air but a steam excess of 28.8 per « 
A 10 o These conditions are due partly to the variation of the back 
D - : 
© onalt pressure and also to the fact that not enough attentio . | 
8 paid to the quality of the steam, notwithstanding the fact that 
: the blower is an apparatus designed for dry saturated stea: | 
Piston Path, Per Cent There is a great difference in the velocity of steam and water 
flowing from nozzles under equal pressure, and the more wat: 
bic. 2) DETERMINATION OF THE EXPONENT m IN THE EQUATION the mixture of both contains the less will be its velocit 
FOR THE EXpaNsION LINE OF INTERNAL COMBUSTION ENGINES When steam leaves the nozzle with 25 per cent moisture. { 
loss in velocity amounts to 13.6 per cent. 
are calculated for these points under the assumption that no Superheated steam is blown partly to insure the prope 
exchange of heat takes place. The values obtained are hike quality of the steam and also to prevent the loss in coal du 
wise placed on the diagram so that the influence ot the walls to having to convert the moisture in the wet steam into dr 
and the atter-burning ean be seen from the difference between steam. The possible objection that the cost of stalling a 
the exponents calculated and those obtained from the diagram. superheater may counterbalance the advantages in savings du 
One ean see that the curves thus obtained intersect at low to the use of the superheated steam is hardly valid, as stear 
load; then form a flatter angle so that they run nearly parallel can be superheated by the gas leaving the producer by pass 
to each other, and finally when the load increases still more, ing the steam through one or two pipe coils hung in the 
intersect again. With average loads, the mv curve is nearly downcomer. The steam takes up heat from the gas and bi 
a straight line In the extreme cases, it curves at the begin- comes § iperheated without a material cooling of the gas 
ning of expansion and approaches the shape of a parabola. proper. As the author shows, for a plant with 60 producers 
As the piston moves on and ‘the cooling surfaces increase, the such an installation would cost only about $90.00 against | 
d ditference between m and k inereases. In Fig. B are collected which there is a saving of $1740. 
: alues of m from tests in which the m and curves did not n The author comes to the con¢elusion that as ord ry stea 
tersect. At high indicated pressures the curves thus obtained blowers are not particularly suitable for gas producers 
lie lower than at low pressures. The curves of equal tempera- make a good gas in an economical wav. the best sol 
tures, plotted in the same figure, run, for average tempera- the problem is to blow the steam and air in separate] ] 
tures, nearly parallel to the abseissae. If now the / curves be Blast Furnace and St Plant. p. 1039. December 1. 1915. 
plotted for 900 deg. cent. and 1300 dee. cent. (1652 and 2372 > pp. 1 fie. p 
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lleat TREATMENT OF MODERN STEELS, Robert R. Abbott. 


The article discusses the heat treatment of modern steels, 
defining heat treatment in its broadest sense as the trans 
turmation of an alloy from a mechanical mixture of two sub 


stances into a homogeneous solution of a single substance. 
The article is illustrated by several micro-photograpls show 
ing the constituent parts of steel such as troostite, martensite, 
ete. (The Iron Trade Review, vol. 57, no. 21, p. 981, Novem 
ber 18, 1915, 6 pp., 21 figs. Cp. also The Journal, May 1915, 
p. 267. g). 


LINES IN LarRGE STEE! 


ForGiNnGs, Prot. J. O. Arnold. 


THE CAUSE AND ErFrect oF GHOST 


The paper gives an account of various investigations con 


ducted during the past 20 years by the author, on th 





phenomena of ghosts in forgings of very large stee] ingots 
ranging from 40 to 80 tons in weight. By ghosts or ghost 
lines are meant in this connection, parts of the ingot having 
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a slightly different color trom the rest of the metal. During 
the turning operations, these ghost lines usually show up quite 
plainly and in slight relief against the steel gray color of the 
mass, and by the means of a fine, sharp engraver’s tool, they 
may be dug out and analyzed along with portions free from 


ghost lines. Analysis of the two give the following: 


Portions of forgings Portions of forgings 


showing ghosts. ehost-free. 


Per cent Per cent 


SN \ cos aus eae 0.380 0.320 
rr er ee 0.310 0.080 
Manganese ......... 0.920 0.680 
er ee 0.045 0.020 
Phosphorus 0.050 0.035 


This shows an apparent segregation of all the five elements, 
although it is known now that the elements showing true segre- 
vation phosphorus, large 


are carbon, sulphur and many 


ghosts being almost free of silicates. From carefully carried 
ont mechanical tests of stresses, tensile, torsional and alter- 
nating, the conclusion is drawn that ghost lines are little 
detrimental to the mechanical properties of structural steel 
so long as the plane of stress is at right angles to the direction 
of the ghost lines; in other words, when the material is in ten- 
sion, torsion or under alternating stresses. 

Comparatively recently, the author had the opportunity to 
ascertain the exact nature of unforged ghosts, some of which 


were 54 in. in diameter and 9 in. long, there being about fifty 
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in the casting head. The a mild steel chrome-nickel 


casting ol 


ingot, about 57 tons in weight, was just completed when a 


burst-out oceurred at the bottom. This was stopped in about 


two minutes, but in that time the n rot was hollow for about 


21 in. down, having “ bled” about 17 tons of steel. On cuttir 
off the 


longitudinally into 


hollow portion of the ingot and then eutting thi 


tour pieces, an ¢ xtraordinary diseover\ Wil 


pro 


material available, 


was tound a series ot 


With so much 


made, viz., in each octagonal angle 


truding frozen ghosts. 


was easy to make an extensive chemical and microscopic exan 


ination, as some ot the ghosts were protruding to an exte 


ot % in. The surtaces of the steel tree vhosts showed 


trom 


decisive projecting ingots ol octahedral erystals. The ghosts 


seem to have caught on the angle where the body of the ingot 


turns upward to the feeding head, seeming to have bee 


mechanically trapped on what may be termed a series o 


metallurgical futtock shrouds. 
W hile it has bee Lhe 


being higher 1! earbo! 


generally accepted dogma that gliosts 


, sulphur and phosphorus than the ma 


mass of steel, necessarily freeze last, the present resear 
shows that the ghosts freeze first at many degrees above the 
main mass Llreezing point. 

The author and G. R. Bolsover have previously shown the 


existence of a definite solution or compound of iron and sul 


phide of manganese, which appeared to freeze before the ma 


mass otf the ingot, and on cooling, broke up into a mixtu 


iron and dots of sulphide of manganese. The 


ComMpositiol 
this mixture 


al d 12 


was tentatively 


suggested as 88 per cent 


per cent sulphide of manganese. Such a composit 


would be possessed of a relatively low speci vravitV a 
would tend to rise through the still unfrozen main mass ol! 
steel. The author suggests that as this definite substane 


rises in a thick state, it forms in dif- 


pasty or semi-Lrozen 


ferent parts of the ingot nuclei which gather to themselves 


the migratory particles of steel, viz., the carbo osphon 


(Paper read belLore 


1915, 


it kelide ot iron. 
Mechanical 


abstracted from preliminary publication, C 


and in nickel steels, the 1 


the Institution ot Engineers, November 19, 


AND SPONGINESS IN LADLE Test INGots, Robert 


W. Hunt & Co. 


SEGREGATION 


In a recent case, where it was desired to have a check 


the manufacturer’s chemical analysis of each heat represente 


by a batch of open hearth steel rails, the result of the a 


alyses of the inspectors differed so wide ly from those r ported 


by the mills that it was finally deemed advisable to mak: 


some investigation of ngots. 


matters pertaining to ladle test 


and prineipally to the possibility of their segregation and 


soundness. From the outset, it has become clear that ladle 
test ingots were subject to unsoundness and segregation eX 
actly as are all large ingots, the only difference being one 
of degree. Of particular importance is the facet that wher 
the ladle test ingot is segregated and unsound, the drillings 
taken from it may not be representative of the steel or heat 
as a whole and the reported results will be misleading and 
untrue. 

At the mill at ladle test 


ingot mold was about 21% in. square at the top, 2 in. 


which the tests were made, the 
square 
When the ingots were drilled, 


at the bottom and 5 in. high. 


many cavities were encountered. The analysis of the drillings 
taken from the various parts of the ingot showed that thie 
outside portions of the ingots differed from those near the 
inside, and different locations of the drillings with respect 
to the height practically always gave different results. The 
degree of porosity is apparently somewhat greater in the 
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ingot from the first part of the heat than that 


Irom the last 


and further addition of the dioxidizing agent, 


experimented with in one made that ingot absolutely, 


sound for the create: part of its heieht. In this connectio 


Lie article SHOWS Aan collection ol diagrams 


interesting 
arious ladle test ingots adopted by prominent rail manufa¢ 


lrers In this country 


soundness or freedom from blowholes, ete., is a very 
portant teature for ladle test ingots to possess, as the mor 
sound one is, the more it 1s inelined to be segregate 
ulsoO 1 aril steel that is full of blowholes, m ite particles 
reak oO lrol the sides o the holes and render le i 
ieterm ati or carbo! by combus 0 met as 1 re ( 
| ecuracy tha one tor which flake-like dril O ire 
il shea The authors arrive at the illow) L eral ) 
Inlo l} it while Lili sou dl ess 0 the test oT 5 
predicted DY is shape this slab-like s ape s preferable b 
ulin its te ale cy 0 ehuill quickly Lilie thus solid \ \ 
eon imum amount ol segregati the disadvantage 
shape of test ingot lays principal the a il 
bta i ment dnrillings for site mber 
alvses 
Che writers recommend, therefore, as ad S ul spe 
cations, the ollow yy leur L Standare ip ine 
r iadie tes gots with directions as the size ot dt u 
ili loca ( 0 Live Dor s « \\ ( the i ilVSIs 2 iit 
na e additio ol al Lihitiuin, prelerably the «a popper 
hie ecessary, t sure a sound s¢ Stee the ladlk 
est rots W ree nm rom blowholes Bu ) 
? i? Fa ij key ; ri | 1 } i i 
) Septel ber 1915. 8 pp Y fies ‘ 
I) ( TEMPERATURE AND MECHANICAL WoORKIN« 


Hyp © ForGinc oN THE Puysica 
Wrovucur Iron anp Steer, Dr. 


PROPERTIES 
Otto Fuchs 


lhe tests referred to in this article were made by Committee 


e Austrian Association for the Testing of Engineering 


Materials, and had for their purpose to establish what influ 


enes mechanical work in torging, drawn 


temperature and 


and rolling of wrought iron and steel had on the mechanical 


properties of the latter The article deseribes in a general 


manner the method of testing adopted in this connection and 


vives data obtained in the form of curves. 


In the first place, it was desired to investigate how the fore 


applied and the work necessary to change the 


shay oT ‘ 


material varv with the temperature at which it is. lorgee 
From previous experience, it was expected that with increas« 
f temperature, the force and work required would gradually 
decrease, but the curves obtained showed that such lowering 
of the curve of power consumption begins only at about 850 
deg cent 


(1562 deg. fahr.), but previous to that it increases 


vith the imerease of The author 


temperature ot lorging 
ascribes this phenomenon to allotropic transformations in the 
iron. 

In order to obtain an insight into the relation between the 
pressure temperature curves (Fig. 1) and the points of trans 
formation Ar, and Ar,, the latter have been determined by the 
differential process of Roberts-Austen, and it was found that 
region of trans 


each rise of the line is loeated within the 


formation of the iron. Through the segregation of the crys 
tals of the 8 iron from the solid solution (that is at point Ar,) 
the alloy becomes softer, which lasts until the @ iron is trans- 
formed into a iron. In the case of iron-earbon alloys, where 
ir, and Ar, coincide and in general in alloys containing more 


than 0.5 per cent of carbon, there is observable a certain un- 


lerro-silica, 
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onsumption of power. It must be observed, 


wever, that wilh the apparatus available, it was genera 


difficult to obtain a reliable work (or pressurs 


temperature 


; 


Iirve, since l 


was hardly possi 
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URE-]TEMPERATURE CURVES FOR WrovGut IRON 


nartensite, osmondite, troostite and sorbite), 


o be important to determine whether the usual constitution of 


al would appear through heating to a temperature be 


vond the eritical range It appeared that this did not happer 


e ease ot a shor eating to a temperature of 1000 deg 
cel IS32 de ihr.), but after a two hours’ heating, up t 
1200 deg. cent. (2192 deg. fahr.), and then a slow cooling, thi 


grained structure reappeared with perfect clearness, th 


considerably larger than befor« 


rrains ot territe being 


The influence of the temperature of forging on the 
solt 
led to the expectation that there would also be observed a dif 
Hence the 


materials were also tested for hardness and it was found that 


gerTall 


structure, which was observed with and hard material, 


ference in the physical and mechanical properties. 


material upset within a critical range of temperatures was 
softer than that worked at temperatures either above or below 
the eritical range. This might have been expected since within 
that range the material is more plastic and therefore a special 
softness was likely to appear in worked material, even after 
cooling. 

The dependence of the structure of the material on the tem 
perature of forging might be explained in the following man 
ner: The test pieces were heated in a similar manner up to 
the maximum temperature obtainable in the muffle oven, which 


is somewhere around 1200 deg. cent. (2192 dee. fahr). The 
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size of grain, which tends to grow in all specimens, must, ac- 
cording to Heyn, be the same for all of them at the time when 
they are taken from the furnace; then all the test pieces were 
also cooled in a similar manner with that single essential dif- 
ference that at various temperatures during the period of 
cooling they underwent a certain amount of mechanical work. 
The structure which can be seen in the iron under a microscope 
is that due to the transformations which occur in the region ot 
temperatures between 900 and 780 deg. cent. (1652 and 1436 
deg. fahr.) and is not at all the structure of solidification 
since the latter is covered over by the new grain formation 
produced by recrystallization. The small grain structure is, 
therefore, determined by the fact of how far the reerystalliza- 
tion has been allowed to oceur without outside interference. 
Provided the process of transformation oceurred without out 
side interference the size of the grains will depend on the 
velocity with which this range of temperature has been gone 
through, the lower the velocity the larger the size of the Crvs 
tals. The segregation or crystallization is possible only if 
the smallest parts of the alloy affected by the transformation 
have a sutlicient mobility, and if the mobility in the region o! 
temperatures between 900 and 780 deg. cent. was interfered 
with by the high pressure applied to the test piece the forma- 
tion of the grains will be likewise more or less interfered with, 
and it is well worth attention that the structure formed when 
the grain growth was interfered with is noticeably lower in 
hardness. (Der Einfluss von Temperatur und mechanischer 
Arbeit beim Pressschmieden von Flusseisen und Stahl, Dr. 
tech. Otto Fuchs, Zeits. des Vereines deutscher Inqgenieure, 


vol. 59, No. 45, p. 915, November 6, 1915, 4 pp., 3 figs. e.) 


A DEVELOPMENT OF A HiGH Grape ALLOY STEEL at Low 
Cost, Lieutenant J. B. Rhodes, U.S.N. 


Description of the manufacture and qualities of an alloy 
steel which has been found to furnish high grade castings 
and forgings at a comparatively low cost. No originality is 
claimed tor this alloy but the writer believes that it has been 
regularly manufactured for use for the first time. It is also 
of interest because its production is largely based on the utiliza 
tion of metal scraps which would otherwise be sold at a low 
price. 

The problem was to find a steel which could be used for 
forgings when the latter are required to show the following 
minimum physical values in a transverse direction. 

Torsional strength, 95,000 lb. per sq. in. 
Proportional limit, 65,000 Ib. per sq. in. 
Elongation, 18 per cent. 

Reduction of area 30 per cent. 

The development of the present steel was based on the fol- 
lowing considerations: First, it was believed that in order to 
obtain a steel of high physical properties with considerable 
ductility and good machining qualities, it is necessary to pro 
duce a pearlitic steel. Hence it was decided to limit the per 
centages of each hardening or toughening element and to in 
crease the pearlite by the use of additional elements; namely, 
by adding copper and manganese to the usual nickel-steel 
alloy. It was further decided to limit the carbon to 0.35 per 
cent and manganese to 1.20 per cent or about 0.60 per cent 
higher than normal. It was found that nickel could be ob 
tained in turnings from 3 per cent nickel-steel in sufficient 
quantity to give 1 per cent to 1.5 per cent in the steel, and 
nickel with copper could be obtained in the form of monel 


metal scrap in turnings containing approximately 65 per cent 
nickel and 30 per cent copper. 
The inerease in manganese by 0.6 per cent or 6 lb. per 


1,000 can be made by adding not more than 10 |b. per 1.000 
ot material, which in the form of 80 per cent ferro-mar 
ganese, costs about $0.06 per lb. for manganese. an increase 
of 60 cents per 1,000 lb. or $0,006 per Ib. Nickel-steel tur 
ings are worth about $10.00 a ton more than ordinary serap 
(as based on sale of own scrap), which means that nickel 


in this form is obtained for $0.05 per Ib. instead of $0.35 


0.40 per lb. To obtain 1.0 per cent to 1.5 peer ent Kel, 
15 Ib. per ton are added, at a cost of 75 cents per 1.000 Ib., 
or $0.00075 per Ib lo obtain 0.50-0.75 per cent copper. 
monel-metal scrap at $0.12 per Ib. is added. lwo per 
ot monel-metal gives 0.70 per cent copper and 1.20 pe: 
nickel, at a cost of $2.40 per 1,000 Ib., or $0.0024 per Lb 
cost of these additions are as follows: 
Manganese Piece aad SO OE 
Nickel ‘ . OOOOTS 
Mor el , mand 
a Sane Sas, See eee S0.00375 
So that for an increase of less than $0.004 per Ib. we 
tain a steel equal in properties to a 3 per cent kel-stee 
The composition of the steel may be taken to be as follews 
Carbon ...... . 0.30 per cent to 0.95 per cent 
Silicon .... ... 0.25 per cent to 0.35 per cent 
Phosphorus and s Ipl not over 0.05 per eent 


Manganese 1.00 to 1.20 per cent 
Nickel .... ‘Sa 1.50 to 1.80 per cent 


Copper one .... 0.50 per cent to 0.80 per cent 


which steel will show propre ries equal to those spec fied 


It is believed that the excess manganese prevents red short 
ness due to copper oxide by combining with anv oxve 
present in the bath. Castings are remarkably tree fr 


checks, cracks, blowholes and shrinks, and ingots are normal 
(Journal of the American Nociety of Naral Enaineers. »} 


27, no. 4, p. 911, November 1915, 5 pp.. dp 


THE EFrrect oF CARBON ON THE PHYSICAL PROPERTIES 01 
Heat-TREATED CARBON Stee... J. H. Nead 


Description of experiments undertaken with a view to ir 
vestigating thoroughly the influence of carbon on the tensik 
and impact physical properties of carbon steel 

In the steels investigated the carbon content varied grad 
ually from 0.14 to 46 per cent and the manganese content 
from 0.20 to 0.67 per cent. (It was thought that the varia 
tions In manganese content were not sufficiently great to «is 
turb seriously the conclusions to be drawn as to the effect 


the carbon ). 


The paper describes in detail the layout of heat treatme 
and gives annealing and hardening temperatures used for 
each steel, the results of the tests being summarized in the 
form of tables and curves. Under the annealed conditio 
the maximum unit of strength reaches a maximum value at 
eutectoid composition, that is, 0.80 per eent carbon, at d the 
decreases slightly with inereasing carbon. With the heat 
treated steel, however, the fallin go off « thie maximum 
streneth does not beer intil a COMPOSILIO ot .20 per cent 
carbon is reached. The curves obtained show a rapid rise 
tensile streneth with increasing carbon to eutectoid compos 


tion; then a less rapid inerease to 1.20 per cent earbon, 
lowed generally by a slight falling off. The curves represe 
ing elongation and contraction generally show decreasing 


values with inereasing earbon. (Bulletin of the {merica? 


Institute of Mining Engineers, No. 108, p. 2341, December. 


1915, 18 pp., 29 figs. eA.) 
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CARBIDES OF 


MOLYBDENUM, J. 


ENGINEERING SURVEY 


rnold 


. A 


: 
| Paper on the chemical and mechanical relations of iro 
molybdenum and carbon, representing an investigation of the 
method of manutacture, neat treatment and mechanteal prop 
erties of molybdenum steels. It appears that at about 18.25 
per cent molybdenum, tree carbide of iro disappears ane 
double carbide of tron and molvbdenum btarmed re 
sponding to the tormula, Fe, Mo. ¢ Constit ill hye 
P formula is I Mo ¢ 
Phe econelusio Irom the paper is that one atom ol carbo 
s about 2.28 times as powertul 1 produc i ines te tt 
§ erro-molvbdenum steel as it is in forming the ara t¢ 
ust ster \ ( roughly avrees wit ! estima 
pra il Shetheld steel metallurgists to the effect that t 
eel hardening power of molybdenum is from two to thre 
Lime as great as that olf tungste | fortunately, however 
tyele ! S wine more errati ! ! beha tt 
' i! en, and the author ealls attention to the very poor 
meenal il properties ol molybder im steels as compared wit 
rresponding steels containing tungsten. Hheh molvbdenun 
steel, enched at the proper hardening temperature < ver 
brattle d only i low percentage ot molvbae ! ‘ in 
ed, either ilone or to re place about two ia i Line 
is percentage o tungste Pungste ‘ rete replace 
artice ‘ r wher about 11.28 1 cf - prese 
olVvbae ! W ihe ibe 18.25 per cent. but molvbdenun 
Combine With a large proportion of the carbice ron tor 
o ery stable double carbide Very Y molvbdenu 
Beet lc cause lLerro-cementite to segregate more readily 


annealed steel. Ferro-molybdenum hardenite also 


hat of vanadium in brittleness when quenched above its cor 
plete transformation temperature (From abstract in the 
Journal of the Institution of Mechanical Enaiy , Londo 


No. 8, 1915. Complete paper not yet published 


EXPERIENCE WiTH Protectep Timper PILes TRO 


WaTEeRS, AT SAN Juan. Porto Rico, J. P. Carl 


The 
pile s ll 


The gu 


aiscusses the use ol so-called -. te” eoated 


prapre r 


] 


tropical waters 


ite coat eonsists ot wrappl va ordinary woode 


pile for a distance to be exposed to the water, with wire mes} 


secured by staples. | pon this mesh reinforcement is placed a 


coating ot inder air pressure and by 


cement mortar apphed 


] 


means of a cement gun. In the experiments made by Lilley 





and Thurston, of San Franciseo, the thickness of this coating. 
nel ing the reintoreements, was about 1 to 1% in., and 
it appeared that satisfactory results were obtained. The same 


bulkhead 


metal tabrie were 


tvpe was used in the construction of the Sa Juat 


Porto Rico, but in that, two thicknesses of 


spirally wound about eight ly 1! rods, hela by a staple ana 
inning the lenet of the eoated pile. The thickness of the 
nite material was ereased trom 2!5 to 3 \ mber 


eoated piles were prepared, ke pot 


0 davs iy 


ae 
/ 


and allowed to set for at least ore ¢ y ‘ 
condition of the ground was sue 1 it verv severe i! yr Was 
ecessary and many of the piles were damaged, whi finally 


made the method prohibitive a d foreed recourse te 


rete piles Among other things, the article desenbes a method 
of repairing damaged cement coated piles Inder water Phe 
iuthor believes that if some method ean be devised « rotat hy 
the pile without sagging during the application of the gunite 


and also of handling the piles from the rollers to the se; 
ng yard, this method can be satisfactorily and economically 
employed. (The Cornell Civil Engineer, vol. 24, no. 2. p 
November 1915, 


5 pp., 2 figs. 


, 
ap). 





Measuring Apparatus 


, ’ " 
| ATE FULCRUM TRACK ScaALt 1. W kop t 
Description of a trae] cale a ew tyre talled 
ravitv vara at Kast lvrone Pa The Ve S i i Ka 
oad il eral respects i radical aepart in aa tive ‘ | 
i 
l@SIgh oO rack ile Ir the present case " 
' 
dges, beat r steels 1 } in’ r ‘ 
‘ if t hie hy ! ste f < ‘ 
| 
latiorn ( ad } e he | T 
I a = nt t) ere i ‘ 
both « eentrate | vuite T 
emo? | ited nt ‘ ’ 
eertain ac antages ert I l¢ dve a 
0 the p enpa i ‘ ‘ 
| YY ? ’ 1] 
il¢ ill ‘ cle i ere 
, 
mut is almost the same der " d ‘ 
minnes ‘ ‘ ’ i eT ‘ ‘ | 
‘ witud 1 e trv ‘ Wy 1 
y ] , 
lili, a ~ 1 re ‘ ‘ ‘ 
flected by chane e} ¢ ewe 
! clon ils ‘ i 
‘ t T ‘ ? ~ ! ‘ 
stav-piates slene ‘ ‘ ! \ ( ‘ 
rere ous eons ti ‘ ‘ ( 1 ! 
Lit ire per ili¢ worite ‘ Li¢ ) 
rida th GU - Ipported ') et ( rest 
pintes, The rollers he cr rimews termediate 
rida ind the lever vate " 1 ‘ 
ributed ¢ the } i ile? ey! eve 
he seals illes | < , yt tt 
ona tes per cent Lele (l ¢ pepe I t 
le ] 
i still remains Lo be see What 4 i be the ete 
thi ] ; ‘ 
seale of « en ard sau 1) ~ . 
: | 
date are claimed to have hee entirely satis \ ‘ j 
ture worth noth yr 38s the elnminats« ‘ ’ | 
Leruls | 1 = case there ine our sect < ~ 
the primary svstem or maim ie rs be yr arranve ils rs 
to the adirectio the traffic e the se ( eyster 
arranged loneitu illy There are eomy ne ‘ 
pertorm the inction similarly to w s | ‘A s th. | 
vfension lever wineh reathy simi PS thr i‘ ‘ ‘ 
ilibratineg the s« ile everawe Scale J - 
». DS, November 25, 1915, 3 pp., 8 figs. ad 


(;ASES | sta 
parari ” asunnna ti ; ’ ‘ 

nm ot the article abstracted i / Journa r D be! 

O15 1) i1D 

Amor ‘ yparatus deseribed re are rt rou 
terest those tended or me@asut O ~ 

der .o m per s rnd or white purpose ( ! 
ire not dene hate as the ter I = 
sur purposes hh kuess is deve prec 1 ‘ 
nemometer s S| ll } uy DA. l whit ( Wil 
otion by a littl driven by a spr ( 

i ne AC isted b) means o the serew 7 he r 

‘lies the brake to the dr Y sp O f ‘ ‘ 

is iv ( lec 

. ow " ocatrler ‘ é 

Which IS Oppose to the flow « thie 

e anemomet ving and the ‘ \ 
that ot the stream c«omn from thre an. thre 
wing will be retarded, and on the s ‘ i ‘ 
appeal tha that in stationary an Lh liters e hetwes 
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the two readings indicates the velocity to be determined. 


sy means of this anemometer, velocities as low as 0.03 m 


per second can be read. 


lor continuous measurements in pipes carrying high pres 


sures, or at the end of such pipes, e.g. 


in compressed air 


piping, Rosenmiiller builds an automatic anemometer (Fig. 
6) in which the entire gas stream must pass through the 
built 


into the 


aunemometer wing. ‘These anemometers are with wing 
built 


smooth-walled 


diameters up to 145 mm, and when piping, 


oin the pipe by means of nozzles, whenever 


the diameter of the piping and wing do not coincide. At- 


tention 1s 


iere called to the middle section of the apparatus, 





















































Fic. 5 

MOMETER; D_ RosENMULLER Cup ANEMOMETER; E 
which adapts itself to the direction of the stream lines, pro- 
tects the arms of the wing device and automatically leads 


The 


scale, which can be seen through the glass cover, is divided 


the entire flow of gas through the area of the wings. 
into cubic meters. To this anemometer can also be adapted 
a chronograph for distant readings. 

Wing anemometers, because of their delicate construction, 
are only good for velocities up to about 10 mm per second, 
since at the higher velocities there begins to occur excessive 
bending of the wings and excessive axial pressures. There- 
fore, for higher velocities, such as in compressed air piping, 
ventilation passages of mines and meteorology, cup anemom- 
eters, such as that of Robinson, (Fig. C) are considered pret 
erable. 

Figs. D and E show two devices of cup anemometers, the 
first built by Rosenmiiller and the second by Stach-Fuess, 
respectively, with electric attachments for distant reading. 
The anemometer shown in Fig. E in particular is provided 
with caps over the axial bearings and electrie contacts, mak- 








APPARATUS FOR MEASURING THE VELOCITY AND PRESSURE OF GASES; 
B RoseENMULLER BuiLt-iIn ANEMOMETER FOR MEASURING AIR VELOCITIES IN COMPRESSED AIR Pipinc; C 
Stacu-Furss Cup ANEMOMETER; F 
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ing it both dust and water tight, which is of advantage for 
The 


chronograph used in connection with the Stach-Fuess anemom- 


use in dusty places and for meteorological purposes. 


eter is shown in Fig. F. 
The 


200, 500 and L000 revolutions ot the cup deviee, (in accord 


recording is done in the following manner Atte 


ance with the sensitiveness of the anemometer) a mark is 


drawn on the paper roll ot the chronograph by a stvlus at 


tracted through ar electric contact of the 


This 


spindle s, 


magnet screw. 


magnet, with its stylus, is deflected upward by the 


rotating at the same speed as the drum uw. so that 


the stvlus marks on the 


paper spirals which are 


interrupted 











A Scuuutz-Fvess ANEMOMETER FOR Low AIR VELOCITIES: 
{OBINSON Cup ANE- 
CHRONOGRAPH 

by the vertical contact records. As the drum u makes one 
full revolution per hour, the distance between the contact and 
vertical marks is therefore a function of the measuring gas 
velocity, the magnitude of which is determined experimentall 
and expressed in a proper equation. 


pee 
Che 


anemometers 


article proceeds to describe methods ol testing 


and among other things describes and illus 
trates the special apparatus for callibration of anemometers 
used at the Bochum School of Mines. (Messgeréte fiir Druck 
und Geschwindigkeit von Gasen, E. Stach, Zeits. des Vereines 
deutcher Ingenieure , vol. 59, no. 43, p. 878, October 23, 1915, 


article not finished). 


Mechanics 
MEASUREMENTS OF THE COEFFICIENT OF CYCLIC 
VARIATION, Prof. J. 


CONCERNING 
von Rohonyi 

The article discusses methods of measuring the coefficient 
of degree of uniformity in the motion of prime movers. 

The first impetus toward precise determination of the de- 
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vree ol nilormity in the motion ol prime movers was give represents nothing but the positive and evative iria ) 
by Radinger, in his work “Steam Engine With High Piston elocities with respect to the average elocit Sines 
Velocity Third edition 1892, p. 338, in German). Since ever, it follows from the vel liagram tha 
Lhe Ll inbe rol other investigations have peel published and . 2 
the author of the present article, amor gy others, has carned henee the eoethment of evel iniation 1 the mot 
out a series of independent tests on the subject in 1911 for 
‘ » ) 
x < 
vlich he deseribes the experimental arrangement. prime mover is oe 
A dise a (Fig. GA) with a large moment of inertia, is con- . ° 
- ected te another a » DN n elusty coup v whi its Ihe avyerave elo i iM ~¢ ‘ ! ‘ 
‘ aly Ss 4 nected with the ixis of thie eneime | thy 1 tachome}+e r speed « é 
Cas radia nollol wit! irvil eloeities, the relat ‘ ¢ dilavrat ot pendulat ft . - ever, atlects ) 
; - ) The oO dadises change with respect to one anotlhe ‘ ree erro? mot ‘ ~ dergoes a 
i pal ‘ i Vher the iX “ Lhe engine, tovgethet \ yr Dpecause ¢ trietio " | esistanes ds oe 1 
‘ = rs der a aceceleratio . the aise a, because ot its its drive, DV an elastic Coupling, 1s not Inliorm l 
ertia tends to lag, while in the case of the retardatio ot the ~\ Will rotate t ul i ré evel i 
the dis t tends to lead it lhis error is, ) er, apparent peaks 
elative a lacement ot dises @ and 6b denoted ere as vyram ol pe “al t ~ i ‘ pract " . 
' “ 1 ot ean be recorded by mea ot a lever at this part of t ! ee Y sidered. the « 
i erm ry device Kige. B) or by means of a mirro Importance The hor S t ar yl 
\ at thev woul ( i cdiavral ! ke the re ads ! < p 
a i b 
Pi Pe 
c in, & SLi See 
vO 
QD OQ : NU = 
Fad - 
mM Ni a lad 
Q b B ; 
4 Q b 
ye ~~ 
. — uu. 
2 a WS 
SG sS +} 
NL 
oo 
} 4 | | 
ill / CMA | 
* | 
I 6 A, B EXPERIMENTAL ARRANGEMENT FOR MEASURING THE COEFFICIENT OF CycCLic VARIATION IN THE MOTION OF Prime Movers 
é scillations elocitv could be see lt it be assumed siiould be magnified to sue a degree that the peaks ol 1 
that the torees acting on the crank of the engine vary in a ives are beyond the field of visio As an example of his 
cordance with a sine function (Fig. C), the velocity diagram iethod, he gives two diagrams which are not reproduced her 
will give a similar curve, lagegine by «= 2, which means a lle also desembes a apparatus designed by him for tli 
eosine ¢ ‘ é tangential lorces cal here be denoted as meusureme t ot the degree 0 initormitv ll accordance \\ 
‘pendula - orces, as they rive Tile vreatest relative dis the above established rene ral principles (Uber das Messen 
placement of the two dises or * pend ilar motions ot the des Unaleichform eitsorades, Prof. hi ¢, Julius von Rohonvi., 
aises pro aed one ¢o siders as al AXIS ¢ abseissae not the Du aters poltutechnisches Jt urna, ol OU, no. Le 1) 14] 
( o line but the axis ol symmetry ol the curve. November 13, 1915, 3 pp., 5 figs ed 
The paths whi are travelled over because of the displace 


POWER REQUIREMENTS FoR WIR! eth B. Lewis 


ments of the dises a and b, due to their relative rotations or 











pendular motions, Inay be plotted as ordinates of a sine curve, rhe paper presents a critical consideration of the factors 
but with a displacement equal to z/2. The points of inflee to be met in the manutacture of wire and in drawing rods 

tion of the pendular curves are called by the author “ meet (he caleulation of the power required in wire drawing oper 
ing points” (denoted by B. P), since the points on the dises ations 1s constantly becoming a problem that calls for moré 
a and b which are equivalent while the dises are at rest, meet accurate solution. Wire mills working on a general line of 


at these points during the pendular motions of the dises and 


in the moments « 


time corresponding to these points ther 
is neither lead nor lag in their relative motions. This permits 
ot 


precision sufficient for practical purposes, by drawing through 


the determining of the coefficient eyelic variation with a 


the point of inflection a tangent line, whereupon the angle 


formed by the line with the horizontal (Fig. C) ortg2 =v a 


production drawn from the No. 5 rod do not feel the need ot 
such a solution, but a master mechanic of wire drawing equip 
ment must be also prepared to figure the power for a single 


With 
motor drive, it is advisable to know not only the average, but 


unit under a very definite set of operating conditions. 


also the power demanded under the most adverse conditions, 


in other words, the peak load. This is particularly true of 
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rod benches with blocks engaged in heavy work. Then some- This formula which the writer has found fairly satistactory 
times definite assurances must be given to users of cold drawn does not take into account certain faetors which cannot be 


products that the motor furnished will carry their peak load. determined in practical working, such as shape of the bear 














Finally, motor driven heavy bull frames with one or two in the die, efficiency of lubricant, amount of frictior ‘| 
blocks are replacing the straight draw benches for products machine, ete. 
between 1 in. and 1% in. in diameter; they handle much longer The formula as developed is not what mig \ 
lengths than the straight benches, and as they generally carry logical equation as its derivation is not strict onsisté 
two independently operated blocks their cycle is very different, There is another formula which not only gives as <atisfa 
and the motors must be in reserve for peak load if both results in practical work as the above, but also gives ! : 
blocks happen to start simultaneously. sistent values at both ends of the seale of reduect 
The writer has checked up the existing rule of thumb formula of Victor E. Edwards for rolling mill 
method for figuring wire drawing power with about 60 actual follows: i 
motor readings made under known conditions and covering a 
HP ee ae log l 
a 
where JS tensile ‘ Ib. ye — | 
ne dara 
1 tons pet ite delivered 
| area ot section betore the dratt f 
a area ol sect atter the dratt 
I variable tactor 
‘he author has analvzed results obtained | 
; connection With 1 tor readings and finds that the 
2 a aries inversely with the percentage of reductic ts varlat 
the usual ra ve dratt being trom 0.12 1 U.US, 
ies apparently perfectly regular. This formula mav tbe : 
y ae apphed without change to continuous wire 
tions in which many reductions are performed 
ipon the same wire In such eases T is figured « 
product of one die only while the values for ‘ 
averages. All these formulae are good for rou vires \ 
ae, Hexagons and squares contorm to these figures more or |:ss 
Vereis but other shapes do not The Blast Furnace and steel I 
December 1915, p. 101. 4 pp. 3 figs. pe 
f = ! € THE Horsecess AGk ENGINEERING CHARTS 
The article refers to a series ot handy computing charts ~ 
purpose olf which is to provide short-ceuts in the making 
calculations. One of the charts is for computing the valve 
_—“s springs for mushroom cams by means of which it is possible 
- 
to determine exactly the spring pressure required tor a meteor 
of any maximum speed using muchroom cam followers havir g 
° reciprocating parts of any weight and employing any size 
cam. Other charts give the capacity of cone clutches, capa 
itv ol dry dise clutches, critical speed ot sold and he w 
shatts and brake mean effeetive pressures. Horseless Ave 


vol. 36, no. 13, p. 497, December 1, 1915, 2 pp.. 2 figs. 7 


Kia. 6C Diagrams or PeENDULAR MOTIONS 


DeSIGN OF CRANKSHAPTS FOR HIGH-SPEED | ces, P. M 


Heladt 


very wide range as to size and material. The power called 


for by the formula averages about one-half that shown by the The paper discusses the design of erank shatts for big! 
motor readings. The most serious difficulty with the formula speed engines and gives equations for the proportions of some 
is that in its present form, even when its value is doubled, of the various types of crank shafts for engines different 
many observed motor readings vary from it by as much as umbers of cylinders 
60 per cent or 70 per cent, over and under. The reason seems The author calls attention to the fact that crank shafts 
to be that the figure representing the material displaced is thi ave become more substantial and more rigid from year to 
only factor in the equation which carries a suggestion as to year largely on account of the demand for high engine speed 
the size of wire. The author proposes, therefore, an amende combined wit! let vibrationless operatio Phe erank 
formula as follows: shaft must be made rigid in order to obviate excessive 
HP TS X< (A a) S * F/33000 sional vibration at so-called eritical speeds. Formerly. 

where erank pin diameter was made directly proportional 

TS tensile strength per sq. in. of stock before the draft eylinder bore and independent of the stroke. b 

S = speed in feet per minute vears piston speeds have been so greatly increased that 

A = area of wire before drawing is the inertia of the reciprocating parts rather than the €) 

a = area of wire after drawing plosion pressure that is now the chief factor in determining 


F = factor chosen from a chart which is given in the article the load on the piston pin. <At high engine speeds there 2s 
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very little pressure on the erank pin during the first part ol! care of the amounts of gas discharged with 5 lb. accumulation | 
the explost stroke, as the foree otf the explosion is nearly pressure at the entrance end, and atmospheri at the exit end. 
balanced by the opposite stroke force of inertia on the pistol was figured by the Babeock formula. It was found that it 
‘ pope end ot the connecting rod. Ir itial torees, due would have been impossible to use dischare pripne ot the 
procating parts, are acting during all four strokes, large diameters called for and the committee decided to ar j 
nal there e it may safely be said that at high speeds the range a salety valve to discharge into a pipe where the pres 
reater part of the bearing load on the erank pin is due to sure might accumulate at time of maximum discharge, to 
wre 0.585 the entrance pressure, or with 275 lb. gage entrance 
; 
author gives empirical rules tor dimensioning crank pressure to 154 lb. gage. In such a valve the back pressure 
sutomobile motors, based on carefully selected data must be kept from acting on the back of the valve Such a 
tors ese cover three bearing h-evlu der CTauk alve las bee made ty Mi la roar ks lescripti 
; bearing 6-evlinder crank shatts d four bearing alve will be found « page 97 rhe same idea hi a 
ink shatts embodier t alwe , ' 
em te be Can - Horsele ound to worl 
19S. December 1, 1915 , Pe Commnitton 4 Lote availahl. 7 
culate the diamete pipe of ag i whic 
M Sel Provt } ( \\ 1) ) 
scharge the @g ‘ ‘ nt ca per n e 4 er na »4 
' 
i r «a =sUs i mathematical ma er thy een rave an lea tmoanherie ; = I 7 ‘ 
™ ———— ee propellers - |? 0 pri pre vas erecte id Some data ita | they ’ 
{ > . { cs ware i t i 1! ) ‘ 1 ‘ ilg 2 . 260) . ' ; alled 
. il \ orl is ltertering ith the p 2 ines scadaaaie di 
er to the propedliet produc more or jess , lis ste: ror 
z tot propulsive eeney, or the ivarle s obtain ‘ aie nine 
. . ! an ‘ correct estimates ‘ ¢ ire . ec - . ble ' . 
he. : . =i erat ‘ in) t the 4 ld crease p ' 
_™ gE the resistance cue to appendages cli as struts, or each addit al 100 ft. Pipe bent to a radius at 
ve et ema oO port a t hie nvster wih s 5 wrest ‘ ; ss tallies nf . y 
{ il = nade or! and sectlo ) ropelle cessar\ wins 
el { omnprete derstanding Ol proj ( \ mher of tests were i ' = oe 
ay ym 1 gas throug i rife el " , ts 
ee hours aginonse ae es a east ( ! the diametet thie rifice and that e stralg 
rn oven 9 veces: u aeons :; ces, the absolute pressure the orifices ,  assumer 
— sa plia sagh = © » —— : Owes Teme 0 ULSD « the absol ear yressure d the throat back 
aii — she copene the speed of th en essure v iter j O.585 times p ead pressure 
inv g rronelle vorking ler constant It the back pressure is greater than 0.585 the head pressure, i 
oo wee ™ ol peons ccessary to deli cra y ; . Tier the pressure in the orifice may be assumed to be a | oht 
oe wis se a7 wae woe Spee * wey > ‘ ount perhaps 1 Ib., above the back pressure If a adia t 
remal y constant Model tank effec ‘ rsepowe expansio ‘e assumed from head pressure and cond 
we Sey = results optained 1) Model TANK ¢ tions to throat pressure, the the weight going throug 
me thie { e prope 
‘ “ < / j 1) r \ \ t l eigt 
hy \ q15 \ 
Refrigeration 
_ \ ‘) | 
r. M 
M S 3 
I s, J ) l : ims a ! \l 
. ee al rv the Amer s 
( gy Eng rs, togethe th Pr Cc. A. R 
\ sue Polvtes ¢ Instit i (yr Ii. ¢ int 
J sa setts Ins le oO Lech! ogy have irries 
CS sts at the plant of the Quiney Market Storage a 
irehouse Company, on the flow of superheated ammo! 
rouge rifices and several other cognate matters square ches divided by 144 or the area of the orifices 1 
Among other things, orifices of different diameters, ot dit- square feet; olume of 1 Ib. of ammonia gas at the thr 


erent lengths and with different radii of entrance curves were pressure and condition in the orifice; Z/, heat content of 


tested. The diameter of the discharge outlet and of a dis- 1 Ib. of ammonia at head pressure and condition; H heat 


harge pipe 100 ft. in length which would be required to take content of 1 lb. of ammonia at throat pressure conditi 
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To save interpolation in the Goodenough and Mosher’s 
tables, the authors offer two plots trom which, knowing the 
head pressure and the degrees of superheat, the volume of a 
A.S.R.E. 


Journal, vol. 2, no. 3, p. 5, November 1915, 10 pp., 6 figs. ep. 


pound at the condition in the orifice can be read. 


THe Quincy Marker Sarety VALVE FOR AMMONIA CoM 
pressors, I. L. Fairbanks 

While assisting the Massachusetts Board of Boiler Rules in 
its endeavor to find a reliable safety valve tor ammonia com 
pressors, the writer had occasion to pertect a valve pre 
iously in use at the plant of the Quiney Market Cold Stor 
age and Warehouse Company in Boston, Mass. During the 
above referred to tests, six different makes of ammonia salety 
alves were investigated under various conditions and pres 
sures. The general conclusions drawn from six tests were 


follows: 


j 


a That valves with iron and steel seats were not safe 
the reason that the dise is readily corroded to its seat by a 
small amount of moisture. Two of the six valves teste aile 
to open at 350 to 375 Ib., although they were set at 250 Ib. 
On being dissembled, these valves were found to be rusted 
solidly to the seat and to the winged guide in the port 

b That the east iron valve dises with winged guides in the 
port, would not stand the excessive chattering and hammering 
on the seats, to which most of the valves may be subjected 
when opening and closing. One of the valves broke off its 
winged guide in the port and wedged the dise so that the line 
ad to be shut off. Examination showed that the cast ‘ 
both seat and guide was good and sound, the fracture being 
caused by the heavy chatter and pounds as if opened and re 
turned to its seat. 

( That the capacity ol all the valves except the pop valve 
was very low. 

d That the pop valve gave practically no warning when it 
was about to blow, and for this reason it would be dangerous 
to anvone who might be in the path of the discharge when it 
opened. Also, that the seat of the pop valve could not stand 
the blow of the valve when closed and remain tight 

e That none of the valves, notwithstanding their low ea 
pacity, could discharge through a pipe line no larger tha 
their discharge outlet, and still maintain their setting and char 
acter 

The (June) Market satety valve is shown in Fig. 8. It 
has no guide in the port, being guided by a bushing pressed 
into the valve port and by a evylindrical piston which has a 
port ol what would be called the valve dise. 

The tace bushing is bored and reamed after being pressed 
in and the alignment of the valve depends upon this bushing, 
the seat being reamed through it as a guide, thereby making all 
parts of valve body and bonnet self centering and self align 
ing. The valve is cone pointed to present the least possible 
resistance to the flow of gas and is turned to an angle of 60 


deg., the seat being reamed 1/32 in. wide and the angle being 


57 deg., thus allowing the valve to seat on an edge and not on 
a flat surface. The piston guide is of sullicient excess area to 
secure the characteristics called for in the regulations and to 
cause the valve to open wide as the gas discharge increases 
and the back pressure builds up, the construction being such 
that the valve has the same features whether it is discharged 
through 500 ft. of pipe or directly from the valve outlet. 

Like an old fashioned lever safety valve it opens at any 
predetermined point giving the operator sufficient warning 
to enable him to remedy the trouble in many cases. When 
this point is reached the valve continues to open as the pres 
sure of the discharge side backs up on the increased area of 
the piston guide, the entire range being gradual and continu- 
ous until the back pressure reaches 0.585 of the initial pres- 
sure, thus giving in a valve practically the capacity and char- 


acter of a Napier orifice. In tests the valve easily handled a 


displacement of 1700 eu. it. per minute witl UV ib, to spare 
on the outlet side of the alve without chatter, shock or an) 
other s1 ol distress. (A.S.R.E. Journal, vol. 2, n«  p. 45 
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OX 
lhe article represents a attempt at establishing 
ciples and at designing a apparatus for air drying, base 
on the Kelvi pri ciple of a m ultuple eat engine his wr 
eiple has beet apphed petore in the desig ol a heat 0 


stallation which would produce ice as a by-product 
In this ease, the author states that the arying mat 


consists of three essential parts: First, a large metal exp: 





tee 























Fic s FAIRBANKS SAFETY VALVE FOR AMMONIA COMPRI Ol 


he machine is allowed to come to atmospheri 


and which may be ealled the atmospheric heater: and third. 


a large metal compression cylinder, also with a pistor Ihe 
two pistons are connected to one piston rod. The evele vould 
be as follows: The gas would be allowed to come up to at- 


mospheric temperature at the reduced pressure by retention 
a suitable vessel, and finally compressed again to atmos 
pherie pressure, the compression resulting in an inereas¢ 
temperature. <A single half stroke or single complete move 
ment of the piston in one direction, compl tes a set ot opera 


tions and delivers to the drying chamber t 


ie weight of the 
air taken in, which in the following is assumed to be 1 Ib 

all cases. The atmospheric heater is merely a vessel for 
allowing the cooling and expanding air to come to atmos- 
pheric temperature. It may be a long tube or block or coil 
of tubes formed of thin metal to conduct heat to the enclosed 


air as rapidly as possible and to avoid mixing the warm and 








—— 


cold gases. The tube would be of larger bore where the 


temperature difference between the atmosphere and the at- 


mospheric heat was greatest. Because of the slowness with 


which the heat is communicated to a gas, the operation would 


be substantially adiabatic, although in the house warming 


engine, 


as proposed by Lord Kelvin, it is imphed that the 


expansion of air in the cylinder should be isothermal; at least 


it is assumed adiabatic in the following: The atmospheric 


eater is then essential to bring the cold and expanded air 


}) to the atmospheric temperature, and as the reduction of 


pressure amounts to only a few pounds, the walls of the 


heater would not have to be very heavy. In the heater the 


air expands from specific volume v, to v., and 


passes lLrom 


temperature ¢, to t. The author makes the thermodynamic 


calculations for the engine as a finds 


formulae for all the magnitudes as well as for the constants. 


drying engine, and 


hy applying the calculations to a concrete case, it takes the 


519 absolute, or nearly 60 dee 


aliheospneric 


temperature f 


hr.. and assumes that it is desired to dry at 100 deg. 


thet 


tahr., 
’, absolute: 


dO cde 


p ot outside atmosphere and ot 
rying chamber 1s equal to 14.7, v (specific volume of outside 


atmosphere in cu. ft. per Ib.) 13.085, ¢ (temperature of 


519, and 


temperature of air on leaving compressor and in 


tside atmosphere in deg. absolute falr.) 


drying 
absolute 


B( gives p 


Chamber in deg. tfahr. 559. The formula 


(F) os ae 


11.40, and 


15.08. The characteristic equation P 4 Rim = gives 

. 14.093, 1 16.87 (on leaving atmospheric heater), and 
t, = 482.2 deg. fahr, absolute. 

In discussing quantitatively the thermodynamic operation 

of the engine, the author summarizes the operations as fol 

lows: Each pair being a correlative process, he gives a plus 


or minus sign to each process, the plus sign being given 
when the process tends to turn the machine in the same dire 

tion as the power applied, and the minus sign when it opposes 
the power. 


1—- is the taking of air from the atmosphere by the expan 
sion cylinder. 
] the delivery ol air by the compression cylinder to the 
drying chamber. 
2 s the expansion of the air in the expansion eylinder. 
2— is the compression of the air in the compression evlinder 
s the discharge from the expansion cylinder to the at 
iospherie heater. 
S the discharge trom the atmosphere heater to the com 
ress evlinder. 
auiscusses eae! pa o operations mathemat! 
d derives the proper formula for their expression. All 
thie aleulations are of strictly thermody amie ¢haracter and 
sider the losses DV Triction or act ial losses in e} 
ones But it may be said that the common objections to ait 
as orking substance do not apply heré Air has a low 
spe eat which causes the evlinders to be bulky put 
ar Oo s to be effected, the dry air must be pumped ol 
troduced 1n one way or another into the drying chamber 
e} only by inefficient diffusion, and the machine sug 


gested acts also as a pump. The difficulty of communicating 


heat to air unless the direct products of combustion are 


contact with the substances to be dried, is a strong 


argument in favor of the engine, for in it the air is heated 


evenly and to the temperature desired. loss 


Again, the heat 


ean be minimized. So far as the compression cylinder is 
concerned there is no reason why it should not be placed in 


side the drying chamber which would permit of utilizing the 
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various heat losses by friction, etc., occasioned by heating 
the air for drying. 

The most serious objection to the plan is found in the 
Variation oft temperature in the external atmosphere, since 
fixed 
This 


either by adjusting the valves and varying the speed of the 


the machine heats the air through a temperature dif 


ference for a given valve. setting. may be obviated 


operation at different temperature ranges or by setting a 


number of machines in series with each machine lifting the 


air through a certain temperature difference and a varyn 


number of them used as the atmospheric temperature changes 


Finally the dry air would be heated higher thas 


necessary 


and adjustment made from time to time by means adding 


varying quantities of cool atmospherie an The Journal of 


Industrial and Engineering Chemistry, vol. 7. m8 12. pnp. 1065, 


} 


December 1915, 5 pp., 1 fig., td 


Loss or Heat FROM StreamM-lHlea SURFACES 


This 


chester University, at a 


Prot 


meeting ot the 


Petavel., ot the Ma 
Manchester 
1915, and is based on the re 


Mane este! | erstil 


paper was presented by 


tion of Engineers, October 30, 
g staff of th 
inder the control of C. H. 

The 
transmission and their particular bearing on heat 


tained by steam heated surfaces. Thi 


searches by the engineern 
Lander. 
first part of the paper deals with problems of heat 
second part deals wit 
the efficiency ot gas engines, the facts presented be based 
on experimental work carried out at the University of Man 
Prof. Asakawa, ot Tokio, with the 


taining by direct experiment, how near the efficiency ot the 


obrect of ascer 


chester, by 
cemmercial gas engine has approached the ideal 
undertaken to 


estimated by 


Finally is 


deseribed a series of investigations compare 


the strength of various structures as accepted 


methods of calculation with the actual strength determined by 
direct test. Within its purview is included a discussion of the 


strength of thick eylinders when subjected to internal pres- 


sures, and the complementary problem ot the 


resistance ol 


cylinders to collapse. The paper is quite voluminous and ca 
be only briefly abstracted. 

The author gives formulae for the radiation, conduction and 
convection in the flow of heat through a laver ot gas separat 
ing two surfaces at different temperatures. The object of the 
research was to determine experimentally the heat flow det 


certain definite conditions and to estimate the relative im 


portanee ot the above three modes ot heat transmuissio He 

deseribes the apparatl is med Tol hese tests ite severa 
irves and tables gives a summary of the results tamer 
iZ., for experiments in air at atmospnerie pressure 

lor steam pipes at various temperatures, chative ¢ iss Will 

temperature (at habitual steam temperatures and at 1 en- 

tire temperature range, namely, from zero to 1500 di uh 


On the whole, the res ilts point to the tact that the eat toss 


from steam heated surfaces is due mainly to convectior ( 
loss by radiation in the case ot a pipe ol l external 
eter is only about 15 per cent, the loss by conduectio aries 


while convection aceounts for about 81 


around 4 per cent, 


per cent. The object attained by surrounding pipe wit! 


sulating material is to check and also 


radiation. At 


eonvection currents 


reduce the same time, all solid materials used 


as insulators are better conductors than air, so that the use ot 
an insulating material really inereases the loss due to con- 
duction. Taking the case of a 1 in. pipe, a material such as 
slag wool or asbestos, if applied in a solid compressed block, 
obtained 


would increase the total loss. The insulating effect 


depends upon so arranging the substance that the least quan- 
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tity of material will sub-divide the space around the pipe into 


separate air cells as perfectly as possible. Thus the efficiency 


of slag wool is at maximum when the solid material occupies 


about one-fourteenth of the space. (Fig. 9 C.) 
In a table are given values of heat lost 
such as bare steam pipes of various diameters under different 


temperature conditions, which did not, however, very mate 


rially differ from figures given by Fowler and Hiller. An 
other table given in the paper shows the saving of heat 
obtained by insulating coverings of various materials. It ap 


pears that magnesia filled rope and asbestos filled rope give 
the best results. 

The paper proceeds then to the discussion of the effective 
pressure on the transmission of heat. The results of a num 
ber of experiments carried out in air at pressures up to 2500 
Figs. 9A and B. It 


from Fig. A that as the pressure rises from atmospheric to 


lb. per sq. in. are given in will be seen 
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logical order and an attempt is made to indicate the purport 


ot each and to explain the allusions in them. They are ot 


considerable interest as an indication of the conditions unde1 


which engineers had to work in the latter part of the eig! 


Among W att 


matters as metallic piston packing, engine and pump troubles, 


teenth century. other things, dist 


issed suc! 


duties performed by the atmospheric engine, boiler gages, 
iron cement. testing of materials, ete. Of especial interest 
is Watt's letter on the steam turbine, written in connection 
with the project introducing what was then known as Kem 


pelen’s engine. Watt pointed out that the engine was capable 


re 


of improvements and in fact suggested some of them. He 
calculated the power developed by the turbine and found 
that with a velocity of 430 ft. per see., the machine would 
develop 2% h.p. and require a boiler evaporating 26 cu. It 


per hr., but with a velocity of 600 ft 


Watt 


per sec., the same e! 


gine might develop 11 and 
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150 atmospheres, the loss per degree increases to nine times tion as follows: “So that you see the whole success of the 


its original value, for a temperature ot 


2000 


152 deg. fahr. At 


high temperatures, say deg. tahr., radiation 


the total 
less. At all 
diameters. 


forms a 


large proportion ot loss and hence the increase is 


relatively the 


large 
It decreases rapidly as the diameter 


pressures heat loss is very 


for small 
increases up to 4» in. and then becomes relatively constant for 
diameters above 3 in. It has further been found that condue 
tion is important when the diameter of the hot body is small 


or the pressure of the air is low. Convection becomes the 
main factor when the air pressure is high or diameter large, 
and loss is principally due to radiation at very high tempera 
tures and very low pressures. (Proceedings, Manchester As 
The 


November 5, 1915, 5 pp., 8 figs. e.) 


sociation of Engineers, through Mechanical Engineer, 


vol. 36, no. 928, p. 357, 
Miscellanea 


Some UNPUBLISHED LETTERS OF JAMES WATT 
H. W. Dickinson 


Small collection of letters representative of as many aspects 


as possible of Watt’s activities. 


The letters are in chrono- 


machine depends on the possibility of prodigious velocities 
In short without god makes it possible tor things to 


move 1000 feet p'” it ean not do much harm, and by 
Watt means of course, possible competition 

( The 
No. 8, 


* much 


harm ” with his 


own machine. Journal of the Institution of 


1915, November 1915, 47 pp., h) 


Mechanical 
Engineers, 


ARTIFICIAL ARM, 


K este) 


Description of an artificial arm developed lately, for the 


use of victims of war in Germany, at the works of Siemens 
Schuckert Company, in Nurnberg. 

It has hitherto been the practice when replacing a part 
or the whole of a lost arm, to attempt to reproduce the lost 
member artificially. This 


ingenuity. 


has some times been done with 


great mechanical In fewer cases an attempt has 
been made to replace the lost hand by means for holding 
special tools which would help the injured man, more or less, 
to carry on some kind of work. In however, like 
in the preceding one, the attempt is usually made to attach 


the the 


this case, 


new apparatus to what remained of lost member, 
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which materially reduces the amount of power which could 
be exerted through the substitute arm because of the reduced 
power of the arm trunk. 

The Siemens-Schukert Company, acting at the suggestion 
of Dr. Silberstein, adopted an entirely new method, viz., to 
use what remained of the arm only as an auxiliary means of 

















Fig. 10 


guiding the tool holder, which is however suspended from 
the shoulder and held by a strap, shown in Fig. 10, against 
the body of the man in such a manner that the strap passes 
under the other arm pit. The carries ball- 
bearings b and c, of large diameter, and to the outer ring c 
are attached by joints, rods e, made of light steel tubing. (d 
shows the journals on which these rods are connected by a 
cup-shaped piece f, which takes up the double joint to which 
the tool proper is attached). The ball-bearings b and ec, 
together with the movable joint in connection with the rods 
e—e, permit of moving the artificial arm in the shoulder 
joint just as one would a natural arm. The shoulder joint 
is perfectly free, and in order that the stump of the arm may 
be able to give the desired direction to the artificial arm, 
there is provided in the rods e—e and slide g which encloses 
the stump of the arm. The double joint which is carried on 
the cup-shaped piece f, is arranged in such a manner that it 


shoulder two 


THe JouRNAI 
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can permit of communicating to the tool attached to it both 
a circular and a joint motion, or practically a complete freedom 
of motion in any direction desired. (.Armersatz fur Kriegs 
Zeits. des 
l'ereines deutscher Ingenieure, vol. 59, no. 43, p. 870, October 
23, 1915, 3 pp., 5 figs, d). 


beschddigte Handwerker und Arbeiter, Westen, 





SIEMENS-SCHUCKERT ARTIFICIAL ARM 


CLASSIFICATION OF ARTICLES 


Articles appearing in the Survey are classified as c compara 
tive; d descriptive; ¢ experimental; g general; A historical; 
m mathematical; p practical; s statistical; ¢ theoretical. Ar 
ticles of especial merit are rated A by the reviewer. Opinions 
expressed are those of the reviewer, not of the Society. The 
Editor will be pleased to receive inquiries for further informa 
tion in connection with articles reported in the Survey. 


CORRECTION 


The article A Formula for the Comparison of Gasoline Auto 
mobile Performances (see abstract in The Journal, September 
1915, p. 563), erroneously attributed to Theodore Douglas, is 
by Cornelius T. Myers. 
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